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CHAPTER  VI. 
OF  THE  CLASS  OF  FISHES. 

515.  The  fourth  and  last  class  of  the  Vertelirated  eub-king- 
iom,  comprises  the  aaimals  known  as  Fishes.  These  ore  destined 
to  live  altogether  in  the  water ;  tind  tills  circumstiince  hoe  im- 
preased  a  peculiar  character  on  their  entire  organizatinn  :  but 
tlie  most  important  differences  which  they  present,  ivlien  we 
compare  them  with  the  other  Vcrtebrata,  consist  in  the  confor- 
mation of  iheir  apparatus  fur  respiration  and  circnlation.  They 
have  no  lungs  at  any  period  of  their  lives  ;  and  they  breathe  by 
gills  only.  Tlieir  heart  contains  hnt  two  cavities;  and  receives 
only  venous  blood.  Tliis  liquid,  after  having  been  brought  into 
oontftct  with  oxygen,  passes  into  a  dorsal  vessel,  wheie  no  new 
force  accelerates  its  conrse  through  the  different  parts  of  tha 
body.  Their  circulation  cannot,  therefore,  be  as  active  as  among 
the  higher  ooiraals  ;  and  their  blood  is  cold  like  that  of  Reptiles, 
Their  akin  is  covered  only  with  scales,  which,  in  some  instances, 
are  scarcely  discoverable,  so  that  the  skin  appears  quite  bare ; 
they  have  no  mammary  glands  like  the  Mammalia,  and  they 
ore  reproduced  by  means  of  eggs ;  lastly,  their  members  have 
the  form  of  fins. 

51G.  The  external  form  of  Fishes  varies;  bat  their  body  is 
generally  but  little  divided.  Their  bead,  which  is  ns  broad  as 
the  trunk,  is  not  separated  from  it  by  any  narrowing  like  the 
neck  of  the  higher  Vortebrata ;  and  their  tail,  by  its  size  at  its 
origin,  is  not  distinguished  from  the  rest  of  the  body.  Some  of 
these  animals  arc  quite  destitute  of  fins  ;  hut  in  general  we  6nd 
ft  considerable  number  of  these  organs,  placed, — some  on  the 
central  line  of  the  back  or  the  abdomen,  and  consequently  single, 
—libera  on  the  sides,  and  arranged  in  pairs  (Fig.  245).  The« 
last  represent  the  fonr  limbs  of  the  other  Vertebrated  animsla. 


Prfl.  MS, — Bkardid  Mitllitt.  diDVing  piHlCfnn  ot 
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The  anterior  members,  wLicli  correspond  witli  Uif  arms  of  Man 

and  the  wings  of  Birds,  arc  Sxcd  on  each  side  of  liie  truuk, 

immediately  behind  the 

head,  and  arc  cnllud  pec- 

loral  Jinx.     The  abdo- 

miaal  members  are  less 

separated     from     euch 

other,  and  arc  gocerally 

fouod  on  the  luwet  side 

of  tho  body ;  they  may 

be  situated  mors  or  less 

forwards  or  baukwariU, 

from  tlie  under  part  of 

the  throat  to  the  com- 

mencement  of  the  tail  %  these  are  called  wntraljiju.     The  ungle 

fins  occupy,  as  avo  hare  already  said,  tho  central  line  of  the 

body ;  and  are  divided  into  dorialjiiu,  atialjint,  and  caudal  Jim, 

according  as  they  are  placed  along  the  back,  under  the  tail,  or 

at  its  extremity.     They  have  aL  very  nearly  tho  samu  stnicture, 

and  consist  almost  always  of  a  fold  of  skin,  supported  by  bony 

or  cartilagiaoua  rays ;  very  neatly  ip  the  same  maoiieT  as  tho 

wings  of  bats  and  dragons  are  snstiuDed  by  the  fingirs  or  by  tlie 

ribs,  of  the  animals. 

517.  On  the  external  surface  of  tho  body,  large  openings  are 
seen  on  each  side  ;  which  are  placed  immediately  1)e!iind  the 
bead,  and  which  serve  as  an  outlet  for  the  water  that  Iia.'j  pasfied 
through  the  giUs.  In  general  there  is  only  one  on  each  side ; 
and  its  anterior  edgo  is  moveable,  nnd  resembles  a  flap  or 
valve.  There  exists  on  e.aeh  side,  along  the  whole  length  of  the 
body,  a  scries  of  pores,  which  is  termed  the  lateral  Hue  ;  these 
are  the  openings  of  glands  imbedded  in  the  skin,  by  which  the 
thick  mucus  is  secreted,  that  covers  the  skin  of  Fishes,  and  gives 
to  it  its  peculiar  slipperinees. 

518.  The  skin  is  sometimes  almost  entirely  \yait,  but  it  is 
generally  covered  with  scales.  Occasionally  these  scales  have 
tho  appearance  of  coarse  grains,  at  other  times  they  exist  as  large 
tubfirules  or  plates  of  a  considerable  thickness;  but  in  general 
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they  present  tbe  astpect  of  very  thin  lamiiuc  or  plates,  arranged  in 
tho  manner  of  tilea  apon  a  roof,  and  held  tngetlict  in  (he  folds 
of  tho  skin.  We  may  eompare  tlipm  to  our  nails;  but  tbcy 
contkin  &  macli  larger  quantity  of  calcareous  salts.  The  colours 
with  which  these  animals  are  adorned,  astonish  us  hy  their 
variety  and  splendour.  Sometimes  they  can  only  be  eompared 
ti)  the  most  briiliaDt  gold  and  silver;  sometimes  these  present 
tints  of  the  richest  green,  blue,  red,  or  the  deepest  black.  The 
aiUery  niattor,  which  frequently  gives  to  them  so  beautiftxl  a 
metutlie  splendonr,  is  secreted  by  the  skin,  and  is  composed  of  a 
Dumber  of  small  polished  Inminte. 

619.  The  Skeleton  of  Fishes  is  usually  bony;  but  amongst 
several  of  these  animals,  such  as  tho  Ray  and  tho  Shark,  tt  re- 
mains permanently  in  a  fib ro' cartilaginous  or  cartilaginous  state; 
Mid  there  ore  oven  some  in  which  this  frame- work  possesses  still 
Iphs  solidity,  and  remains  perfectly  membranous  ;  certain  Lam- 
preys are  in  this  condition ;  and  in  this  manner  tliey  form  a 
troneition  between  the  Vertebrated  and  Invertebrated  animals. — 
Tlie  bones  never  have  any  mcdullwy  canal ;  and  tho  cartilage 
which  constitutes  their  foundatifm  is  not  the  same  as  that  of  the 
}lanimalia  and  Birds  ;  for,  when  boiled  in  water,  it  does  not 
give  out  any  gelatine. 

620.  The  skeleton  is   composed  of  the  head,  to  which  is 


FiO'  ^16. — Skklbton  or  nri  Pvurii. 


joinml  K  higlily-de  Tel  oped  apparatus  which  is  anbwrvient   to 
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respiration  ;  of  the  triinlc ;  and  of  the  members. — The  stroclaroi 
of  tlie  Load  is  very  cumplioated.     At  first  is  seen  a  central  or 
incdiaii  purtion,  composed  of  a  great  number  of  bones   united 
togetlicr  by  auturts,  and  forming  a  kind  of  imniovonble  keel, 
witb  whiuh  arc  couuected  the  bunes  of  the  jnw,  tlie  cbeeks,  &c. 
Tliis  median  portion,  of  which  the  general  form  is  very  nearly! 
thnt  of  a  pyramid  witli  three  sidi's,  having  its  summit  dirG<:ted| 
forwards,  has  at  its  back  part  the  cavity  of  the  cranium  ;  iai 
which  is  placed  the  apparatus  for  hearing,  as  well  as  the  hrain. 
Its  middle  side  is  hollowed  out  to  form  the  orbital  cavities,  or  ; 
and   in  front  nro  scon  the  apertures  belongiuj;  to  the  olfactory 
npparatua,  »  ,-  and  a  kind  uf  large  knob,  formed  by  the  vomer, 
and  serving  to  aiippnrt  the  upper  jaw  (Fig.  247-)     W^o  may  dis- 
tinguiith  the  bones  unrrespouding  with  the  occipital,  the  temporal, 
the  sphenoid,  the  parietal,   the  frontal,  the  ethmoid,  and  the 
vomer ;  but  most  of  these  are  composed  of  several  pieces,  wliich 
never  acquire  tlie  union  Ihnt   tnkrs  place  at  an  early  period 
,  »mong  the  Mammalia  and  Birds. — At  the  anterior  extremity  rif 
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p  to 


Pin,  W"— nones  nf  Wic  h»i1  n1  PIkii;  e,  Miinluin  ;  or,  orbK;  b,  onu]  cuvHt™;  for, 
from  mobtli ;  p.  to.  oji.  boiui  of  iipcTculuiDj  or  ilLI-coteTk 

tliis  cranial  portion  of  the  head  is  placed  the  upper-jaw,  which  is 
sometimes  fixed  there  in  an  immoveable  manner,  but  in  general 
preserves  great  IVocdom  of  motion  ;  there  may  be  distinguiabed 
in  it  on  each  side  an  intermaxillary  hone,  placed  near  the  medial 
line,  and  a  maxillary  bone,  which  extends  sideways,  and  which 
b  moveable  upon  the  first, 

521.     A  chain  of  small  bony  pieces  extends  on  each  side,  frvm 
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the  aDtenoritDgloof  tlic  orbital  cavity  to  its  poatetior  angle,  and 
tlma  CTiTopletes  the  ciri'lu  of  t!ie  orbit.  Further  inwards  ia 
seen  aito  on  each  aide  a  kind  of  vertical  pnrtition,  {Fig.  247  (,) 
wbicli  is  anspended  to  tho  skull,  and  wbicli  aop.-irates  tlie  orbits 
aud  the  oliei-ka  from  the  mouth.  It  is  fonuod  by  bones  cor- 
nssponding  with  tLe  palatine,  pteregoid,  and  tympanic  bones  of 


Flo.  tui.— BoiHi  or  tliD  hDUl  or  IhitPeirb,  Krixr  tlierenxinl  of  tba  Jan.  laUnl  pu. 
UtjQfli  uidopcniJiiniiOD  onpeIdD,  (o  Ahntr  (bcr  fiiterlnr  of  tbo  mciiiili.  ocil  ibo  hjuLd 
ftppVBlmJ  t.  cnnlum:  or^  utiijl:  r,  virmiHr  (anaitl  witb  teeth  k  i  fn.  Aupcrior  iriAxll- 
tBJ7;  ^  tdvth  ImplAiitod  on  the  pnlalmc  uvb  ^  biV.  tower  j&w ;  I.  linguhl  bane^  b, 
UUnlhrnHhworthuliyDSd  appnraLiin.  f,  proce«  for  the  AlucboionC  of  lh«H  Id  lbs 
lattfAl  pATtUloD  ;  r.  r.  broDCblo-KcEBL  riiya;  a.  bnuichLol  Drnhev;  ph,  niporfor  pbnryn^ 
geoj  bflfifft;  ar.  uLlt-ulnj  iDrfiiDa  lif  wblch  Oii<  lalvml  pArEtdon  ItDEiDcbwL;  aUili.  Iiooy 
frwnvwgrh  n|>pDriiiiff  ibc^padorjU  fin,;j.-  o&ncl  o',  hspula  dlvldad  iati*  (wo  plococ:  fij 
buDCTtte;  t^,  biiDaotthvfan-mrtn-.  co,  bone  of  Lbe  aupoi ;  u.  conoold  boM. 

tlie  liigher  VortcbratFt.  At  its  under  part  it  gives  attacliment  to 
the  lower  jaw  ;  and  behind  it  is  prolonged  in  such  a  manner,  oa 
to  fonn  a  kind  of  moTcable  flap,  which  protects  the  respiratory 
apparatus,  and  'u  terniod  Uio  operculum  or  gill-cover.  The 
lower-jaw  is  formed  of  three  pieces  on  each  side.  Within  the 
lateral  partitions  just  dcsciibed,  and  lying  at  the  bottom  of  the 
mouth,  h  found   a  framework  of  very  complicated  structure. 
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wliidi  MTTOi  lor  Uw  npport  and  [mteeltaB  «(  the  pOtt 
which  sppean  to  raemble  tlie  lijraid  booe  of  lugher  wriTMh 
awrmoiulf  derdopcd  (Fig.  248.)  The  horn  «f  tUe  tongue,  ^  a 
matimied  boskward*  I7  a  *ena)  of  piecea  on  Uie  cnntnl  Une ; 
tad  U  ntienkud  om  e»A  »de  whli  »  btar^  branch  of  gnat 
length  and  tfaiducM,  which,  by  its  oppodte  extretnitf,  is  aoa- 
|>CTi'Ied  (a*  it  were)  tn  the  internal  face  of  the  before-DU!iitioiied 
{lUlitiim.  Thoe  lateral  branches,  fonned  of  aeraal  bonea,  carry 
at  tlii-ir  loorcr  border  a  aeries  of  flattened  rays,  r,  r,  curred 
iMukwards,  which  Doite  with  tfae  opcsvolar  bones  to  contpleta 
tlio  walla  iif  thu  branchial  eavitieti,  and  which  are  knows  under 
tbo  narao  of  branefao-iUffat  ray?.  Behind  tb»e  branches  we 
in««t  with  four  pain  of  bony  arches,  a,  pa«ing  off  from  the 
ooniral  portion  of  the  byoid  apparatus.  Th«ae  arc  fir^t  directed 
backwarda ;  thon  thi^y  curve  apwards  and  inwards  ;  and  at  last 
thay  ira  fixed  to  the  baae  of  the  onniDm  b;  a  series  of  small 
eoDtMeting  booaa,  j>h^  termed  the  superior  pharyngeal.  These 
■rctiM  nipport  the  gilU,  and  are  thence  called  f-mnchiai  arehtt, 
lArtly,  Imhiiid  the  last  pair  of  tLv£w,  at  iho  entrance  of  thu 
iDKiphBguii,  are  seen  two  inferior  pharyngeal  bones ;  which  are 
uiually  Ml  placLil,  aa  to  apply  themselves  against  the  superior 
pharyngoaU  jtiit  mentioned. 

62'J.  8urh  ia  gvutiralty  tlie  complicated  etnictuTO  of  the  bony 
hrnil  iif  Fialica.  Hutiiu  anonialieB,  however,  are  occasionally 
obncrvod :  thua  amongst  the  Sword-fishes  and  some  utlier  allied 

species  of  Tunny,  the  uppet  jaw 
is  prolonged,  so  as  to  constitute 
a  kind  of  beak,  like  a  .spit  or  the 
blade  of  a  sword;  which  server 
these  fish  aa  a  powerful  weapon 
to  attack  the  largest  marine  ani- 
Wp  shnll  not  dwell  here  on  the  comparison  of  the  difiercnt 
I  of  wliiuh  the  head  of  Fishes  is  composed,  with  the  bones 
of  the  bead  of  the  Mammalia ;  as  there  still  exists  much  uncer- 
tainty un  this  point. 

523.  I'jio  vurlobral  column,  which  immediately  foUows  the 
hood,  only  prnwDts  two  distinct  portions,  tlie  oao  dorsal,  the 
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other  cantkl  (Fig.  246);  far  here  tlicro  is  nnDier  neck  nor 
Mcnim.  Tho  body  of  the  vcrtebrw  lias  n  peculiar  form,  being 
hollowed  before  nod  behind  into  a  conical  cavity ;  tlieae  two 
ODTities  sometimes  nnite  io  such  a  manner,  as  to  form  a  con- 
tinuoos  passage;  and  the  double  conical  cavity,  which  is  formed 
when  two  Tertebne  are  placed  together,  ia  filled  with  a  soft  sub- 
Rtanne.  The  ring  destined  for  the  passage  of  the  spinal  mcuTow 
it  nuTDOunted  by  a  spinous  proocsa ;  and  on  each  eido  there  is 
generally  seen  a  transverse  process  more  or  less  distinct,  which, 
beneath  the  abJominnl  cavity,  extends  outwards,  and  ia  Dsunlly 
Bnitcd  with  the  corresponding  rib ;  but  which,  in  the  oaudal 
portion  of  the  column,  is  directed  downwards,  and  often  forms 
with  tlint  of  the  opposite  side  a  ring,  from  the  lower  part  of 
which  arises  a  long  and  spinous  process,  similar  to  that  which  is 
situated  on  tho  dorsal  aide  of  the  Tertebrie. — The  ribs  are  some- 
times entirely  absent;  at  other  times  they  surround  the  abdo- 
men, and  amongst  a  small  number  of  Pishes  they  arc  joined  to  a 
Mriea  of  single  bones,  which  ought  to  he  considered  a  sternum. 
They  often  bear  one  or  two  pointed  projections,  which  are 
dircuted  outwards,  and  penetrate  into  the  muscles.  There  aro 
also,  Boroetunea,  similar  processes,  which  spring  from  the  bodies 
of  the  Turtebne ;  and  it  is  thus  that,  in  some  tribes,  such  as 
amongst  the  Herrings,  the  small  bones  of  Fishes  become  very 
numerous.  Lastly,  we  find  on  tho  central  line  of  the  body  a 
onmfmr  of  bones,  termed  inler»pi»oue  (Fig.  260),  which  are 
osoally  applied  against  the  extremities  of  tho  spinous  processes 

of  the  vertdhras,  andwhicfa 
articniate  at  their  opposite 
ends  with  the  rays  of 
the  median  fins.  These 
rays  are  sometimes  pointed 
bones,  which  are  then  term- 
ed tpituM :  but  they  are 
sometimes  ossifiiid  only  at 
their  bases,  the  remainder 
being  formed  of  a  series 
rf  littie  cvtilagitiDUB  jHeces,  joint«d  together ;  uid  often  branch- 
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ing  at  their  eummit ;  these  are  termed  articulated  or  to/t  rapM  ; 
the  c&udul  fin  is  entirely  formed  of  them  (Fig.  246) ;  and  some- 
times there  are  no  otiiers. 

524.  The  lateral  fins,  which  represent  the  members,  are  ter- 
minated by  rays  similar  to  tUoso  of  the  vertical  fins,  and  analo- 
gous to  the  fingers,  la  the  pectoral  fin  are  seen,  at  the  base  of 
these  appendages,  a  transverse  scries  of  four  or  fire  small  bone* 
(c  a.  Fig.  248),  which  are  analogous  to  those  of  the  carpus ;  and 
these,  in  their  turns,  arc  fised  to  two  flat  bones,  a  h,  which  seem 
to  be  the  radius  and  ulna  widened.  This  apparatus  is  supported 
by  a  kind  of  bony  girdle  situated  immediately  behind  the  oara, 
on  which  the  operculum  or  gill-cover  is  fixed  ;  and  it  consists  of 
tliroo  bones,  extending  from  the  cranium  to  the  liyoid  apparatus, 
and  prolonged  backwards  into  a  pointed  process.  The  principal 
piece  which  enters  into  its  composition,  is  that  wliich  boars  the 
fore-arm,  and  which  may  consequently  bo  regarded  as  the  hume- 
rus, k ;  it  is  united  below  with  that  of  the  opposite  aide  and 
frith  the  central  prolongation  of  the  hyoid  apparatus ;  and  it  is 
connected  with  the  cranium  by  two  bones  (o,  o),  which  are 
regarded  by  Cuvier  as  analogous  to  the  scapula  ;  and  lastly,  the 
pointed  process  which  is  prolonged  over  the  sides  of  the  body, 
is  ordinarily  formed  of  two  pieces,  and  may  be  compared  to  the 
comcoid  bone,  co, — The  posterior  member  ia  leas  coraphcated ; 
the  rays  of  the  ventral  fin  are  only  supported  on  a  single  bone, 
usually  of  triangular  form,  which  is  frequently  attaclied  to  the 
central  portion  of  the  osseous  girdle  of  the  antcrioc  member,  and 
which,  in  other  instances,  is  merely  suspended  by  the  muscles, 
having  no  bony  connexion  with  the  skeleton  of  the  trunk. 

525.  In  Cartilaginous  fishes,  aucU  as  the  Rays  and  the  Sharks 
(of  which  the  Dog-fish  is  a  common  species),  the  arrangement 
of  the  skeleton  differs  from  that  which  we  have  already  described, 
and  exhibits  a  great  resomblanco  to  that  of  the  still  cartilaginous  j 
skeleton  of  tho  Tadpole.     The  skull  is  not  dirided  by  sutures,  i 
and  is  only  composed  of  a  single  piece;  this,  however,  is  formed  i 
in  other  respects  very  nearly  like  the  skidl  of  ordinary  Fishes. 
The  upper  jaw  is  formed  by  pieces  analogous  to  the  palatine  ' 
bones  and  tho  vomer  ;  the  maxillary  and  the  intermaxillary  do 
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not  exist,  uid  ore  only  found  in  a  nidimentary  state,  hidden 
under  the  skin.  The  lower  jaw  has  in  like  manner  only  one 
piece  on  each  side,  and  the  opercular  apparatus  ie  generally 
altogether  wanting.  The  Tcrtebral  column  le  oometiniea  chiefly 
formed  of  a  single  tube,  pierced  on  each  side  for  the  passage  of 
the  DCTves,  but  not  divided  into  distinct  vertebr».  The  bodies 
of  the  vertebriD  are  also  frequently  pierced  through,  so  that  the 
gelatinous  eubstanee  which  fills  up  the  intervals  of  these  bones 
forms  a  continued  line  through  the  wliole  column.  The  arrange- 
meat  of  the  bones  of  the  shoulder,  of  the  pelvis,  and  uf  the  fine, 
varies.  Lastly,  tlie  hyoidean  apparatus  which  supports  the  gilla 
is  nsually  fonned  very  nearly  in  the  same  manner  as  amongst 
ordinary  fish ;  but  in  the  lowest  groups  of  thia  class  (amongst  the 
Lampreys  for  example)  the  braDchial  arches  are  absent. 

fi26.  The  greater  number  of  Fishes  swim  ivith  great  agility ; 
we  are  told  tliat  the  Salmon,  for  example,  adranccB  sometimes 
with  a  rapidity  of  twenty-six  feet  in  a  second,  and  travels  in 
one  hour  the  apace  of  from  twenty  to  twenty-five  miles.  In 
general,  it  is  through  lateral  strokes  on  the  water,  by  the  alter- 
nate bondings  of  the  t^I  and  the  body,  that  they  can  move  in 
this  manner ;  and  the  muscles  which  are  destined  to  hcnd  the 
vertebral  column  laterally,  are  so  developed,  that  they  usually 
constitute  the  greatest  port  of  the  ma^is  of  the  body.  The  fins 
on  the  central  lino,  that  is  to  aay,  the  caudal,  the  dorsal,  and 
the  ana),  serve  to  increase  the  extent  of  this  kiqd  of  oar :  but 
the  lateral  fina — the  pectorarand  the  ventral — act  but  little  in 
prot/rttnon,  or  forward  movement ;  and  their  principal  use  ia 
generally  to  influence  the  dirixtion  of  the  course,  and  especially 
to  support  the  animal  in  ei]uilibrtum. 

537.  A  peculiarity  in  the  organisation  of  Fishes,  which  is 
a  great  assistance  to  them  in  swimming,  is  the  existence  of  a 
kind  of  bog  filled  with  air,  and  constructed  in  such  a  manner  as 
to  be  capable  of  being  compressed  at  will.  This  ateimminff 
Madder  is  situated  in  the  abdomen,  and  under  the  dorsal  spine  ; 
and  it  osoally  communicates  with  the  aisophagns,  or  with  the 
stomach,  by  a  canal,  through  which  the  air  contained  in  its  interior 
t*a  escape  ;  but  this  fluid  does  not  appear  to  penetrate  into  it  by 
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tl))S  poseage,  for  it  rnliier  eeems  to  be  tlie  product  of  a  eeoretion, 
hnvitig  its  a<^t  in  a  gliui<lu)ar  portion  of  the  walls  of  ttio  roservoir 
itself;  and  Bonietimna  tliia  ia  complotuly  closed.  By  tbe  movo- 
incQts  of  the  ribs,  this  elftetiu  veSBcl  is  more  or  less  compressed ; 
and,  acoording  to  the  spacti  that  it  ovcapiea,  it  gives  to  the  body 
of  the  fish  a  specific  gravity,  equal,  superior,  or  inferior,  to  that 
of  tho  water ;  and  tiiua  enables  it  to  remain  in  equitibriuiiJ,  to 
descend,  or  to  rise,  in  tliis  liquid.  It  has  beea  remarked  that  it 
is  often  absi-nt,  and  that  it  is  gencraUy  very  small,  in  tlie  species 
destined  to  swim  at  tho  bottom  of  the  water,  or  even  to  biiry  them- 
selves in  the  mud,  such  as  the  Rays,  Soles,  Turbots,  and  Eels. 

528.  Amongst  a  small  number  of  Fishes,  the  pectoral  fina 
have  nn  extreme 

development,  and 

tbns    permit   the 

animal  to  support 

itself     for     some 

minutes     in    the 

air    after    it    has 

leaped  out  of  tho 

water.    The  Dac- 

tyloptenis  affords  an  example  of  this  construction.      Tliere  are 

some,  whicli,  by  crawling,  or  by  repeated  leaps,  can  advance 

upon  tlio  ground.     Sorao  have  been  mentioned  which  can  olimb 

trees  ;  but  these  examples  are  very  rare. 

529,  In  treating  of  the  organe  for  movement  amongst  Fislies, 
we  mnst  not  omit  to  mention  a  very  singnlar  apparatus,  which 
is  seen  in  some  of  these  animals,  and  which  enables  them  to 

adhere  with  great  firmness  to  foreign  bodies. 
Tliis  is  a  flattened  dtsc,  which  covers  the  upper 
part  of  the  head,  and  which  is  composed  of  a 
certain  number  of  tartiloginoua  and  moveable 
plates,  directed  obliquely  backwards  (Fig.  252). 
The  Fish  of  the  genus  Eckinvit  are  the  only 
Pi".  Sit— eiTiiiHD.  species  which  present  this  mode  of  organisation  ; 
"«'"""*»"'"■  and  one  of  them,  which  lives  in  the  Mediter- 
rancan  and  in  the  Atlantic,  and  which  has  been  for  a  long  time 
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oelebrated  under  tlie  auueof  Retaora,OT  9uckuig-Fisb,(Fig.  2^3] 
lius    been   the   subject    of  ai&nf   amusing    and  nbsurd  fables. 

It  lias  been  pretended  that 
this  small  fisli  supports 
itaelf  by  b,  kind  of  suction 
through  the  disc  just  de- 
scribed ;  and  ttie  power  of 
stopping  a,  large  vessel  in 
r»pid  progreu  has  been  attributed  to  it.  A  species  allied  to 
tbe  preceding  is  very,  coinnion  in  the  waters  of  the  Isle  of 
France ;  and  it  appears  that,  upon  the  coasta  of  Cafiraria,  it  is 
employed  in  fi»hiDg,  by  allowing  it  to  pursue  fish,  and  then 
drawing  it  back,  by  moans  of  a  line  attached  to  its  tiul,  as  soon 
as  it  has  fastened  itself  upon  its  prey. 

530.  The  life  of  a  Fish  is  paseed  almost  entirely  in  seeking 
its  Bnbustcncc,  and  in  flying  from  its  enemies.  Its  external 
senses  only  appear  to  give  it  a  few  obtuse  impressions ;  and  its 
faculties  are  more  or  less  limited.  It  shows  no  industry,  nor 
any  remarkable  instinct ;  its  brain  is  very  slightly  developed, 
and  its  organs  of  sense  are  very 
imperfect.  The  cavity  of  the 
skull  is  small  compared  to  the 
size  of  the  body ;  and  the  brain 
doe«  not  nearly  occupy  it.  Be- 
tween its  sides  and  the  brain  is 
found  a  spongy  and  fatty  mass 
of  a  considerable  size,  particu- 
larly in  adult  individoals.  The 
lobea  wliich  compose  the  hniin 
Bie  placed  in  a  row,  one  betuud 
tlie  other ;  in  front  wo  see  the 
olfactivo  giDglio,  0^,  often  sepa- 
nted  from  the  rest  by  a  pedun- 
cle or  foot-stalk ;  next  the  cerebral  hemisphoreB,  cA ;  then  the 
optic  lobes,  op,  which  are  uften  larger  than  the  preceding  ;  (hen 
tbo  cenbollnm,  ef  ;  and,  behind  ail  these  ports,  the  lobes  belong- 
ing to  the  medulla  oblongata,  tp. 
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531.  The  nature  of  tlie  iutegiinicnls  of  Fish 
renders  tlieir  sense  of  feeling  very  imperfect ;  nnd  deprived  aa 
the3r  are  of  prolongi?d  membera,  nnd  {larticiilarly  of  flexiblo 
fiogers  adapted  to  take  hold  of  objects,  it  is  only  by  means  of 
tfaeir  lips  that  they  can  exercise  the  sense  of  touch.  The  filu- 
tnents  which  ore  often  seen  around  the  mouth,  appear  to  inform 
them  of  tho  contaet  of  bodies.  The  sense  of  tiute  niiist  also  be 
very  nearly  absent ;  for  their  tongue  is  scarcely  moveahle,  and 
ia  not  fleshy ;  it  receives  very  few  nerves,  and  the  food  never 
remains  long  in  the  mouth.  The  apparatus  for  smelling  ia  of  a 
much  more  complicated  structure  ;  hut  is  not  arranged  so  as  to 
allow  either  air,  or  the  water  serving  fur  respiration,  to  pass 
through  it.  The  nn^al  fossa  only  consists  nf  two  cavities,  closed 
at  the  back  ;  each  generally  opens  outwards  by  two  nostrila, 
and  ia  furnished  by  a  pituitary  membrane  folded  in  a  very 
remarkable  manner.  The  ear  is  nearly  always  placed  completely 
within  the  cavity  of  the  skull,  upon  tlie  sides  of  the  brain  ;  and 
simply  consists  of  a  vestibule  surmounted  by  three  semicircular 
canals,  at  which  the  souorous  undulations  can  only  arrive  after 
having  put  into  vibration  the  common  integuments  and  the  bunes 
of  the  cranium.  In  geueral  we  see  nothing  that  can  bo  compared 
to  the  external  ear,  to  the  mcmbraua  tytnpani.  or  to  the  drum. 
IjBatly,  the  eyes  are  very  large  and  nearly  immoveable ;  they 
have  no  true  eyelids,  nor  lachrymal  apparatus.  The  akiti  is 
continued  over  the  eye,  and  is  thin  enough  to  bo  traversed  by 
the  liglit.     Tlie  cornea  is  almost  flat ;  the  pupil  very  large,  and 

but  little  or  not  at  allconlraetile; 
and  the  crystalline  lens  is  sphe- 
rical, Tlie«e  organs  generally 
do  not  usually  present  any  pe- 
culiarity as  to  their  position  ; 
but  amongst  some  fish  there  is 
a  remarkable  anomaly.  Thus, 
amongst  the  Soles,  Plaices, 
Turbots,  anil  other  flat-fish, 
they  are  not  placed  as  usual  on  both  sides  of  the  head,  but 
are  both  situated  on   the  same  side  ;   and  tbts  kind  of  inon- 
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atroaity  coinsidcs  with  a  defect  of  symmetry  in  other  parts  of 
Ibo  body. 

532.  Fisboi  are  very  voracious  ;  tlioro  are  only  a  few  wlncli 
'we  principally  on  vegetable  matter ;  and  generally  tliey  swallow 

thont  ODy  selection  all  the  small  aniniala  which  como  within 

their  reach.     Some 

species  are  deetitnte 

of  teeth, but  araongat 

the    greatest    part, 

they  exist  in  several 

rn  ws,  aa  in  the  mouth 

of    the    Shark,    for 

OKample ;  aud  they 

are  more  commonly 

fuund,   not  only  in 

lie  two  jaws,  but  also  on  the  palate,  implanted  on  the  vomer 

and  palatine  bones, — on  the  tongtre, — upon  the  interior  edge  of 

the  branchial  arches, — and  even  in  the  hack  of  the  mouth  upon 

the  pharyngeal  bone?,  which  surround  the  entrance  of  the  <£so- 

phagus.     They  have  never  any  rootB,  but  are  fixed  to  the  bonea 

which  support  them  ;   they  fall  off  nevertheless — probably  by  a 

mechanism  analogous  to  tliat  of  the  fall  of  the  horns  of  the  stag 

and  are  rqitaced  by  new  teeth,  which  arise  sometimes  beneath, 

metimes  by  the  side  of  the  old  ones.     The  teeth  with  which 

the  jawB  are  armed,  only  serve,  in  general,  to  hold  or  to  crush 

the  prey ;   those  situated  at  the  bottom  of  the  moutli  are  rarely 

(in  existing  6shcs  at  least)  disposed  in  such  a  manner  as  to 

reduce  it.     Their  form  varies  very  much  ;  sometimes  they  are  so 

fine  and  closely  set,  that  they  prewnt  the  appearance  of  velvet ; 

whilst  in  other  instances  they  cnnFititiito  strong  hooks,  plates 

ith   cutting  edges,  or  rounded  tubercles. 

533.  There  arc  some  li'lah  which  are  not  supported  on  solid 
latter,  and  which  live  only  by  sucking  the  liquids  which  they 
'ftw  front   the   bodies   of  other  animals  ;   the  Lampreys  are  an 

example  of  this.     Their    mouth,  instead  of  having  the  usual 
arnuigement,  presents  a  very  singular  structure,  but  one  which 
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which  amongst  the  Rays,  &c.  form  the  jaws,  an-  here  united  into 
rings,  and  support  a  flealiy  disc,  the  surface 
of  which  is  funiished  with  teeth,  whilst 
its  centre  is  occupied  by  the  mouth.  Ths 
tougue  also  ia  aupphed  with  teeth,  and 
moTM  forwards  and  hackwards  like  a 
piston ;  so  that  the  animal  can  make  use 
of  this  apfiaratus,  either  to  fix  itselfupon 
another  hody,  or  to  pump  up  the  fluids  on 
which  it  ia  supported. 
534,  The  mouth  is  not  surrounded  by  any  salivary  gland. 
The  (osophagua  is  short ;  the  atomaeh  and  the  intestinca  vnry  ia 
sine  and  form.  The  liver  is  generally  large,  and  of  a  soft  tissue  ; 
the  pancreas  ia  nearly  always  replaced  hy  peculiar  coical  appen- 
dages placed  around  the  pylorus  ;  the  position  of  the  anus  varies 
much  ;  sometimes  it  is  found  under  the  throat,  at  other  times 
under  the  tail.  The  kidneys  arc  cstremoly  large,  and  extend 
themaelvee  on  both  sides  of  the  vertebral  column,  through  the 
whole  length  of  the  abdomen.  Their  excretory  paasagea  end  in 
s  kind  of  bladder,  whose  external  opi^ning  is  placed  immediately 
liohind  the  anas  and  the  orifice  of  the  reproduetivn  organs.  The 
digestive  process  appears  to  be  performed  very  rapidly ;  and  the 
chyle  is  absorbed  by  numerous  lymphatic  vessels,  which  empty 
themselves  by  several  trunks  into  the  venous  system  near  the 
heart. 

335.  The  blood  of  Fitthea,  a-i  already  mentioned,  is  red  ;  and 
the  globules  havo  an  elliptical  form,  and  are  of  considerable 
dimensions.  The  heart  is  placed  under  the  throat,  in  a  cavity 
divided  from  the  abdomen  by  a  kind  of  diaphragm,  and  protected 
by  the  pharyngeal  bones  above,  by  the  branchial  arches  on  the 
sides,  and  in  general  by  the  humoral  girdle  behind.  It  is  com- 
posed of  one  auricle,  which  receives  the  venous  blood  collected 
into  a  largo  sinus  situated  in  its  neighbourhood  ;  and  of  a  ven- 
tricle placed  beneath  it,  and  giving  rise  at  iti  anterior  extremity 
to  a  pulmonary  artery,  wliich  ia  swollen  out  at  its  origin  into  a 
contractile  bulb.  This  vessel  soou  divides  into  lateral  branches, 
which  are  distributed  to  the  gills  ;  and  the  blood,  after  having 
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tTATened  these  OTgane,  passes  towards  the    bead   by  onotlier 
veuel,  which  in  like  monnor  ruus  alung  llic  edges  of  the  hranchiat 
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ftTchw.  These  canals  then  send  out  snmc  branches  to  the 
Deighbonring  parts,  and  are  united  together  sgnin  to  form  a  large 
donol  artery,  which  puses  backwards,  beneath  the  vertebnd 
eolunui,  and  spreads  its  ram ifi cations  to  all  parts  of  the  body. 
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Finnlly,  tlio  venous  blood  ia  not  &l]  directly  returned  into  the 
sinus,  wliicli  we  have  before  mentiooed  ;  for  that  of  the  tntes- 
tiues  and  of  some  othiir  parts,  before  being  eent  back  into  tb« 
beart,  ia  distributed  by  the  portal  vein  ttirough  the  liver.  We 
see,  then,  that  tbo  blood,  in  passing  through  tlie  circle  of  the 
circulation,  entirely  traverses  the  respiratory  apparatus,  as 
amongst  the  Mammalia  and  Birds ;  but  in  this  course  it  only 
passes  once  into  the  heart,  which  consequently  renders  its  pro- 
gress mucli  slower.  The  heart  itself  corresponds  in  its  functions 
to  the  right  half  of  the  same  organ  amongst  the  higher  Vertehrata. 

536.  The  Keapiration  of  Fishes  is  effected  by  means  of  tfae 
air  dissolveil  tn  the  water  ;  and  takes  place  at  the  surface  of  a 
multitude  of  projecting  and  very  vascular  membranous  plates, 
fixed  on  the  external  edge  of  the  branciiial  arclies,  the  position  of 
which  has  been  already  pointed  out.  In  general  there  ore  on  either 
side  four  gills,  eaeb  composed  of  two  rows  of  lengthened  plates. 
In  several  of  the  Cartilaginous  fishes,  there  are  five,  and  in  the 
Lamprey  we  find  seven.     Amongst  nearly  all  the  Osseous  fishes 

these  plates  ore  simple,  and 
fixed  at  the  bottom  only ;  in 
a  small  number,  such  as  the 
Hippocampiu,  commonly  oall- 
ed  Sea  Horse,  they  are,  on 
the  contrary,  ramified,  and 
somewhat  resemble  bunches  of  feathers.  Lastly,  amongst  the 
greater  part  of  the  Cartilaginous  fishes,  such  as  the  Rays  and 
Sharkk,  they  are  fixed  to  the  skin  by  their  external  edges,  ae 
well  as  to  the  branchial  arches  by  their  internal. 

537,  The  water  necessary  for  respiration  enters  into  the 
mouth,  and  by  a  movement  of  deglutition  is  forced  through  the 
openings  which  exist  between  the  branchial  arches,  and  thus 
arrives  at  the  gills ;  after  bathing  the  surface  of  these,  it  escapes 
outwards  by  the  opening  of  the  gills.  We  see,  in  fact,  the 
animal  alternately  opening  the  mouth,  and  raising  its  operculum. 
Amongst  those  fish  whoso  gills  are  free  at  their  external  edge,  it 
is  sufficient  to  have  one  of  these  openings  on  each  side ;  but  when 
the  gills  arc  fixed,  it  is  neceKsory  for  the  exit  of  the  water  to 
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li»»*  an  opening  for  every  one  of  the  spaces  between  the  gills. 
Tims,  in  tUe  Shark  we  find  five,  and  in  the  Lamprey  (Fig.  28.i) 
seven  pairs.  We  can  thererore  know  the  ftirangoment  of  tlie 
respiratory  apparatus,  by  the  i^ingle  inspection  of  its  external 
openings.  1 1  is  also  observed  lliat  amongst  aome  fishes,  the 
wat«r  dw«  not  pass  directly  from  the  raoutli  into  the  respiratory 
cavity  by  the  openings  situated  between  the  branchial  arches, 
hut  arrives  there  by  a  canal  Bituated  beneath  tbo  cesopliagus, 
Siitnetliing  like  the  trachea  of  tlio  higher  aninmU  ;  the  Lampreys 
»1iow  this  kind  of  Mmcture. 

538.  Fi*h  consume  but  a  sm.ill  quantity  of  oxygen  ;  Mine, 
however,  arc  not  satisfied  with  that  which  is  dissolved  in  the 
water,  and  conie  to  the  surface  from  time  to  time  to  breathe 
air.  There  are  even  some  which  make  use  of  it  by  swallowing  it, 
and  converting  its  oxygen  into  carbonic  acid  as  it  posses  along 
the  intestine  ;  the  Load)  of  our  ponds  shows  us  an  examplit 
of  this  singular  phenomenon.  When  fish  remain  out  of  the 
water,  they  die  in  general  very  quickly  from  asphyxia;  not 
because  they  want  oxygen ;  but  because  the  branchial  plates, 
being  no  longer  supported  by  the  water,  fall  together,  and  thus 
cannot  so  easily  be  travi^rscd  by  the  blood  ;  and  because  those 
organs,  when  dried  np,  become  unfitted  to  perform  their  fuoc- 
iions.     Tlius,  the  fish  that  perish  the  most  rapidly  by  exposure 

to  the  air  have  their  gill- 
openings  very  wide,  which 
facilitate  the  evaporation 
at  the  surface  of  the  gills  ; 
whilst  those  which  resist  it 
the  best,  have  very  small 
apertnrea,  or  else  possesn 
some  receptacle,  where 
they  can  preserve  sufGcient 
water  to  moisten  these 
organs.  The  different  fish 
which  compose  the  family 
of  the  Labyrinthiform  Pharyngeans,  are  very  remarkable  in 
this  roepect,  and  owe  their   name    to  the    cellular  reservoirs  of 
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water  ploood  above  thoii  gills.  These  reservoirs,  situated  under 
the  operculum,  and  lomied  by  tlie  plotos  of  the  pliarjTigeal 
bones,  effectually  servo  to  retiLin  a  certain  quimtity  of  water, 
which  kocpa  tbe  gills  moist  when  tlie  aDinml  is  in  tiie  air,  snd 
enables  it  to  live  there  for  eome  time :  henco  these  fiab  are 
accustomed  to  leave  the  rivers  aod  ponds,  which  are  their  ueoal 
abode,  and  convej'  themaelvoa  to  considerable  diBtances  by 
crawling  in  the  grass  or  on  the  ground.  Tliose  which  prcsat 
this  labyrinthiform  apparatus  in  its  highest  degree  of  complica- 
tion, and  which  have  received  tbe  name  of  Anahat,  not  only 
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remain  very  long  out  of  the  water,  but  can  even,  we  arc  told, 
climb  np  trees.  The  greater  part  of  the  iisbes  of  this  family 
inhabit  India,  China,  and  tbe  Motuecas.  One  species,  the 
Gourami,  which  originally  belonged  to  China,  and  which  is 
much  esteemed  for  its  savoury  flesh,  has  been  naturalised  in  the 
ponds  of  the  Isle  of  France  and  of  Cayenne. 

539.  As  already  stated,  Fishes  produce  scarcely  any  heat ; 
that  is,  tlieir  temperature  is  usually  hut  little  above  that  of  the 
medium  thoy  inhabit.  The  Tunny,  Sword-fish,  and  their 
allies,  however,  constitute  an  exception  to  this  rule  ;  for  they 
are  able  to  sustain  a  fixed  temperature  of  about  90°  ;  and  tbey 
are  distinguished  from  other  Fishes  by  tbe  greater  redness  of 
tlieir  blood,  which  results  from  the  larger  proportion  of  red 
corpuscles.  Several  of  this  class  have  the  singular  power  of 
developing  Electricity,  and  of  giving  very  strong  shocks  to  tbe 
animals  which  touch  them.  The  Torpedo,  the  Silnrus  or 
Malapterurue,  and  a  species  of  Gymnotus,  are  thus  constituted; 
and  it  is  a  remarkable  thing  that  the  electrical  organ  presents  a 
very  different  conformation  in  each  of  them. 
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540.  It  is  the  Grmtiolut,  or  Electric  Bel,  wliicli  posspssea 
this  curiotie  power  in  tho  highest 
degree.  It  inhabits  Southern 
AtDerica  ;  and  very  much  resem- 
bles ardJiiBly  Eels,  except  that 
it  has  no  fins  at  the  end  of  its 
t:ul.  and  that  its  akin  is  without 
any  visible  scales.  TItis  fisli  at- 
tains about  fax  feet  in  length  ;  its 
body  is  long,  and  of  uniform  siie, 
and  its  skin  is  covered  with  a 
viscid  matter.  It  is  very  com- 
mon in  the  small  streams  and 
pools,  which  are  met  with  here  and  there  in  the  unmonBc  plains 
situated  between  the  T'ordillerai,  the  Orinoco,  and  the  Baiida- 
Orientalis  of  South  America  ;  and  ve  find  it  also  in  the  rivers 
HctMi,  Apnic,  and  Orinoco. — The  electric  shocks  which  it  gives 
at  pleunro,  and  in  any  direction  that  it  chaoses,  ore  sufficient 
to  overcome  men  and  hordes  ;  and  the  Gyrnnotua  has  recourse  to 
this  means  to  defend  itself  against  its  enemies,  and  to  kill  at  a 
distance  the  S^h  tliat  it  wishes  to  eat ;  for  water,  as  well  as 
Rtetals,  transmits  the  bennmbing  «huck  of  this  singular  animal, — 
in  the  sane  manner  as  lightning-conductors  convey  the  elec- 
tricity of  the  clouds  from  the  atmosphero  to  the  ground.  Its 
first  discharges  are  in  general  weak ;  but  when  it  ia  irritated 
and  agitated,  they  become  stronger  and  stronger,  and  arc  then 
terrible.  When  it  has  thus  struck  repeated  blows,  it  becomes 
exhansted,  and  reijnires  rest,  for  a.  longer  «■  shorter  time,  before 
it  recovers  its  power  of  giving  fresh  shocks.  We  are  told  that  it 
employs  this  lime  in  reloading  its  electrical  organs,  and  that 
the  Americans  profit  by  this  circumstance  to  take  it  without 
danger.  In  order  to  do  this,  they  drive  wild  horses  into  the 
ponds  inhabited  by  these  fish  ;  which,  receiving  their  first  shocks, 
arc  soon  stunned  and  overcome,  or  even  killed  ;  they  then  seize 
the  exhausted  Gymnoti  with  nets,  or  with  harpoons. 

541.  The  apparatus  by  vriiich  the  Gymnotus  produces  these 
JMiiiIiimiiiiiii  liea  along  tbe  back  of   tlie  tail,  and  consists  of 
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four  longitudinal  bundles,  composed  of  a  great  number  of  panUIel 
membraaous  platea  very  closely  approaching  ouch  other ;  tbese 
aro  nearly  horizontal,  and  arc  united  by  an  inBnite  number  of 
other  smaller  platea  placod  vertically  thraughoitt.  The  small 
prlamatic  and  transvcrae  cells  formed  by  the  union  of  tbese  plates, 
are  filled  with  a  gelatinous  matter;  and  the  whole  apparatus 
receives  very  large  nerves. 

542.  The  Torpedo  is  a  flat  cartilaginous  fish,  very  much  re- 
sembling the  common  Hays.    Its  body  is  smooth,  and  represent* 
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Tory  nearly  a  circular  disc,  whose  anterior  border  is  formed  by 
two  prolongations  of  the  snout,  which  go  on  each  side  to  join 
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ibe  peelonl  fina ;  leaving  between  tliese  organs,  and  tlie  liead 
tai  giUs,  an  oval  space,  in  wliidi  is  placed  the  electrical 
a|.>)'atata9  of  these  fish.  This  appnratnj  b  cumpoaed  uf  a 
multitude  of  mcmbniDous  vertical  tubes,  prpssed  one  agaiuHt 
the  other,  like  the  cells  of  bees,  and  eubdiviiled  by  horizontal  par- 
titions into  emaU  cells  flUeilwitli  mucous  mutter;  it  is  supplied  by 
several  very  large  brandies  of  the  pneuma-gostric  nerves.  It  is  in 
tbeseiiiignlar  organs  that  the  electricity  is  produced,  by  which  the 
Torpedo  can  give  violent  ahocke  to  those  who  toucli  theni,  and 
produce  the  same  phenomena  which  in  physical  eicperimentB 
resnlt  from  an  ordinary  electric  current;  such  as  sparks,  che- 
mical decnuipoeitiDDs,  &c.  These  fish  are  less  powerful  than  the 
Gymnatus ;  but  can  nevertheless  strike  witli  sufficient  force  to 
bronmb  the  arms  of  those  who  touch  them  ;  and  it  is  pro- 
bably by  this  means,  that  they  seise  their  prey.  It  has  been 
aaeert^ned  that  this  property  ia  dependent  on  tlie  posterior  lobe 
of  the  EncephaloD ;  and  that  by  destroying  this  lobe,  or  by  cutting 
the  nerves  which  spring  from  it,  the  power  of  producing  these 
shocks  is  destroyed.  Several  species  exist  in  the  seas  which 
wash  the  shores  of  Europe. 

543.  The  electrical  Siluria  or  MalapUirHnu  inliabits  the  Nile 
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and  the  Senegal ;  its  length  is  from  about  ten  to  fourteen  inches ; 
and  it  appeals  to  derive  the  power  of  giving  electrical  shocks 
&om  a  particular  tissue  situated  between  the  skin  of  Che  sides 
and  the  muscles,  and  having  the  appearance  of  a  laminated 
cellular  tissue.  The  Arabs  give  to  this  fish  tlio  name  of  Raaieh, 
which  signifies  thuiidfr. 

544.  Fishes  multiply  by  means  of  eggs ;  and  the  number  of 
theK  is  sometimes  immense,  several  hundred-thousands  being 
oltsii  produced  at  a  time.     In  general  they  have  only  a  niacila- 
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ginous  eavelope,  and  oie  fertilized  after  they  are  laid.  Some  of 
these  animab  are,  on  tho  contrary,  ovo- viviparous  ;  but  wh»te«er 
may  bo  tho  manner  in  which  the  young  fiah  are  brought  into 
life,  they  ore  from  the  moment  of  their  birth  completely  abau- 
doned  to  themsoWca,  and  many  of  thuni  poish  during  the  early- 
period  of  their  existence.  There  are  a  few  spedes,  howerer, 
such  OS  the  Gobiei,  which  make  regular  neete  for  their  young, 
composed  of  sea-weed  ;  and  ttind  them  with  great  care. 

545.  It  is  to  the  amultaoeoaa  development  of  an  incalculable 
number  of  eggs  deitosited  io  the  same  place,  and  to  the  inatinct 
which  induces  difierent  fiah  to  follow  each  other,  that  we  ore  to 
attribute  the  uuiun  of  certain  species  Id  immcuso  and  i:Ioeely- 
packed  legions,  called  by  fiBhormen  ihoats  ofjUli.  We  can  hardly 
term  these  unions,  tomttie*;  tho  individuals  of  which  they  are 
composed  do  not  assist  one  another ;  the  same  wants  to  be  satis- 
fied keep  them  in  the  same  locality,  or  remove  them  from  it; 
and  if  we  see  thorn  occasionally  following  an  individual  as  a 
guide,  it  ia  probably  the  consequeuce  of  a  teodency  to  imitation, 
which  always  accompanies  tho  first  dawninga  of  inteUigeDc«. 

546.  However  it  may  be,  these  animals,  thus  united  in 
troops,  oftcu  make  long  journeys,  sometimes  to  gain  the  sea, 
sometimes  to  ascend  rivers  or  to  change  their  climate.  Certain 
fish  lead  an  almost  sodentary  life,  and  remain  always  in  the 
locality  where  they  were  produced  ;  others  ore  always  wander- 
ing, and  a  great  number  of  tlieso  animals  periodically  make 
journeys  of  greater  or  less  length.  At  the  time  for  spawning, 
they  generally  approach  the  coasts  or  enter  the  rivers ;  and  in 
this  manner  they  sometimes  effect  an  extremely  long  passage. 
Every  year,  towards  the  same  period,  large  numbers  of  migrat- 
ing fish  arrive  in  the  same  places  ;  and  it  is  generally  believed 
that  several  of  these  species  regularly  migrate  &om  the  north 
towards  the  south,  and  from  the  south  towards  the  north,  fol- 
lowing a  determined  route  ;  but  perhaps  it  would  bo  more  true 
to  believe,  that  when  they  disappear  from  tho  shores,  they  only 
retire  into  the  greater  depths  of  tho  sea.  The  Ilcrring  is  one 
of  the  most  remarkable  fisliea  in  this  respect,  as  well  as  the  most 
celebrated  on  account  of  the  importance  of  the  fisheries  of  which 
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it  is  tUe  object.  It  iohabits  tlio  northern  soih,  and  iuTi?ea  every 
year  in  innuinerabk  legions  upon  difTureat  porta  of  tbp  oooata  of 
Eurupe,  A^ft,  3iid  Amorita,  but  never  de«:ende  below  the  4i)tb 
degree  of  nortli  latitude,  Some  naturalitits  tliink  tliat  all  these 
shoaU  of  herrings  penodically  retire  beneath  the  ive  of  the  polar 
seaa,  sod  set  out  frum  thia  common  retreat  in  on  imnienBe 
culuntn,  which,  by  liubdividing  itself,  \e  spread  out  over  Dearlj' 
all  the  coasts  situated  above  the  parallel  which  wu  have  nien- 
tiooed.  They  have  even  gone  so  far  as  to  trace  upon  the  chart 
the  joumeyiugs  of  these  alioals  ;  but  this  long  migration,  and 
this  common  rendezvous  in  the  arctic  regions,  ore  far  frum  beiug 
demonstrated ;  and  there  is  reason  to  believe  that  those  events 
do  not  tako  place  in  this  manner.  It  is  very  near  our  coasts 
that  the  herrings  deposit  their  eggs,  aud  it  is  probable  that  this 
yonng  very  soon  retire  into  the  depth  of  the  sea,  and  there 
direct  themselves  towards  the  north,  where  they  meet  in  great 
abundance  with  the  small  Crustacea  and  Animalcule,  which  are 
fitted  to  serve  them  as  food.  In  the  spring,  other  wants  bring 
them  towards  tlie  shore,  and  cause  them  to  seek  shallower  and 
wanner  water.  They  collect  themselves  into  immense  shoals,  and 
4s9Cend  towards  the  south  ;  but  after  having  arrived  in  the  Baltic, 
apontbe  coasts  of  Holland,  and  even  bb  far  as  Brittany,  we  do  not 
see  them  rctaks  the  route  to  the  north,  to  pass  the  winter 
under  the  ice  of  the  pole,  and  to  recommence  in  the  following 
spring  their  pretended  periodical  journey, 

547.  However  tins  may  be,  in  the  months  of  April  and 
May,  Herrings  begin  to  show  themselves  in  the  waters  of  the 
Isles  of  Shetland  ;  and,  towards  the  end  of  June  and  July,  they 
grrivc  thera  in  an  incalculable  number,  forming  large  ahoala, 
which  sometimes  cover  the  surface  of  the  Hea  to  an  extent  of 
several  leagues,  and  which  are  several  hundred  feet  in  thickness. 
Soon  afterwards,  theae  fish  ore  spread  along  the  coasts  of  Scotland 
and  England.  Daring  the  months  of  September  and  October, 
they  give  place  to  larger  fish  ;  and  from  the  middle  of  October 
until  the  end  of  the  year,  they  abound  on  the  north  coast  of 
iVance,  principally  from  the  Straits  of  Calais  to  the  mouth  of 
Ibe  Seine.     In  July  and  August,  they  generally  remain  in  the 
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open  sea  ;  but  they  then  come  into  shallower  water,  and  seek  n 
coDvenient  place  for  laying  their  eggs,  where  they  remain  uotil 
towards  the  month  of  February.  The  older  Herring§  deposit 
their  spnwD  the  first,  and  the  younger  ones  afterwards;  but 
temperature  and  other  eiic  urn  stances  nUo  appear  to  have  some 
influcncu  on  this  pliunoniunon ;  for  in  particular  localities,  we 
find  eggs  during  nearly  the  whole  yen.  After  this  period  ihcf 
are  thin  and  hut  little  esteemed ;  Gahormen  then  call  them 
"  shottcn  herrings."  Their  multiplication  ts  prodigious ;  there 
have  been  found  more  than  sixty  thousand  eggs  in  the  abdomen 
of  one  single  female  of  moderate  eae.  Wo  are  told  that  their 
spawn  sometimes  covers  the  surface  of  the  sea  for  a  great  extent, 
and  at  a  distance  appears  very  much  as  if  saw-dust  had  been 
spread  there.  Very  little  ia  known  of  these  fish  at  on  eaxly 
period. 

548.  The  Pilchard,  the  Mackerel,  the  Tunny,  and  the 
Anchovy,  are  aleo  Fish  of  passage,  which  periodiBully  visit  the 
coasts,  and  give  rise  there  to  important  fisheries.  The  Salmon 
is  equally  remarkable  for  its  voyages  :  it  inhabits  all  the  arctic 
seas,  and  every  spring  it  enters  the  rivers  in  large  numbers,  and 
ascends  nearly  to  their  source.  In  these  migrations  the  Salmon 
follow  a  regular  order ;  forming  into  two  long  files  united  in 
front,  and  conducted  by  the  largest  female,  who  commences  the 
march,  whilst  the  smaller  males  form  the  rear-guard.  These 
troops  generally  awira  witli  a  groat  noise  in  the  middle  of  the 
stream,  iind  near  tlie  surface  of  the  water,  if  the  temperature  ia 
mild,  but  nearer  the  bottom  if  the  beat  is  great.  In  general 
the  Salmon  advance  slowly  and  by  leaping;  but  if  some  danger 
appears  to  threaten  them,  the  rapidity  of  their  swimming  is  so 
great,  that  tlie  eye  can  hardly  follow  them.  If  a  dyke  or  a 
cascade  opposef  their  progresii,  they  make  the  greatest  efforts  to 
overcome  it.  By  supporting  themselves  against  a  rock,  and 
violently  bending  their  body  in  a  bow,  they  throw  themselvea  .^^ 
out  of  the  water,  and  Jump  sometimes  to  a  height  of  from  10  tofl| 
16  feet  into  the  air,  so  as  to  fall  again  clear  of  the  obstacle 
which  impeded  them.  The  Salmon  thus  ascend  rivers  nearly  to 
their  somce ;  and  then  sock  in  the  »niill  streams  and  quiut  places 
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Ixittom  of  Mad  auJ  gr»TeI,  fil  to  depomt  tlieir  eggs.    AfterwordB, 

when  tliinned  sod  weakened  b]r  so  much  futigue,  they  de^cetid 

in  ELQtuiiin  to  the  mouth  of  the  river,  in  order  to  poM  their  winter 

in  the  kb.     The  eggs  are  deposited  in  k  hole,  which  the  female 

digs  in  the  nand.     The  male  tlieu  corner  to  fertilise  them.     The 

'ouDg  Salmon  grow  very  quickly ;  and  when  they  L&ve  attained 

almut  the  length  of  a  foot,  they  leaTe  the  rivers  to  proceed  to 

le  sea,  which  they  quit  io  turn  to  enter  the  stream?,  when  tliey 

ve  attained  the  length  of  16  or  18  inches,  which  is  towards 

e  middle  of  the  sominer  that  follows   their  birtli.      We  have 

'ady  seen  that  the  Swallows,  which  at  the   approach   of  the 

cold  seaaon  migrate  towards  the  south,  every  year  return  into 

ike  aame  places.     It  ajipcars  that  the  Salmon  boa  the  same 

iiutinet.    To  aacertaiu  this,  a  nnturalist,  named  Deslandes,  placed 

a  ring  of  copper  on  the  tail  of  twelve  of  these  fish,  and  set  them 

liberty  in  the  river  Auzou,  in  Brittany.     Soon  afterwards 

ley  all   disappeared ;    but  the  following  year,  five  of  these 

inon  were  I'augLt  in  the  same  place ;  the  second  year,  three  ; 

and  tile  year  after,  throe  more. 

249.  The  habits  of  Fish  show  hut  few  curious  peculiarities; 
t  the  history  of  these  animals  ought  nevertheless  to  interest 
us,  if  only  on  account  of  the  fisheries  to  which  they  give  origin. 
At  a  period  which  \e  not  very  far  removed  Irom  our  own,  tbia 
branch  of  indoBtry  occupied  a  fifth  of  the  population  of  Holland ; 
and  for  the  herring-fishery  alone,  that  country  covered  all  the 
uorthem  soas  with  its  vessels.  In  England  it  has  supported  a  con- 
dderable  numhet  of  good  and  hardy  sailors ;  and  even  in  Franco, 

where  it  has  less 
importance,  there 
are  computed  to  he 
thirty  or  forty  tliou- 
t^^  \  V  ^^^^^  sand    fishermen,    of 

l^fe  ^  which  nearly  a  third 

^^B  Pis.  ok— Cod.  „„„. 

^^^^K  venture  every  year 

H^^pas  leeland  and  Newfoundland  to  seek  for  the  Cod,  a  large 

and  excellent  fish,  which  abounds  in  those  parts  of  the  sea,  and 

which  ia  found  also,  in  a  comparatively  small  number,  in  our 

own  seas. 


and 
^^ut 
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520.  The  clumGcation  of  Fiahtia  nioat  gcnernll^  received  IB 
tliat  uf  Uuviur,  wLu  mado  tliU  group  Lia  peculiar  studj.  It  is 
rinmded  upon  the  cunditioD  of  the  skeleton,  and  apon  the  stmo- 
tii»  uid  amngcmonl  of  tlio  fins.  The  first  division  of  the  chm 
iu  into  tlio  ilurous  3Dd  CartUitgitioia  Fishes  ;  and  this  divisiOD 
hM  rcrorenou,  nut  ineroly  to  the  quantity  ot  earthy  matter  in  the 
■kcluton,  but  to  thu  nunibtr  of  pii>cua  of  which  the  jaws  are 
oompoMtl.  Although  the  Osseoua  Fishea  Ota  in  uaoy  respecta 
the  taott  ahtvntuil  iu  the  hcbIq,  ttad  have  the  most  eUborately- 
oonilruot'^d  niuuth,  yet  many  of  the  Cortilaginoiu  Fialics  surpaas 
tiiani  ill  tliu  duVBlopmont  of  t)ie  cerebral  hemispheres,  which  is 
probably  to  Ixi  rrj^nrded  oa  a,  muaaure  of  their  comparative  iiit«l' 
ligonuu  (Ahim.  I'avNioj..  $  4^2}  ;  and  we  find  in  many  of  the 
UtUr  gnnip,  also,  a  curiona  modification  of  the  Teproductive 
kppftnttua,  whicli  unubten  lliu  young  ouinial  to  derive  continued 
tuuiitanuu  from  ita  parent  Yet  it  ia  in  this  group,  also, 
that  wn  find  tho  very  lowcet  membcra  of  the  claaa,  in  which 
tba  vcrtubriiti-'il  struuturo  is  almost  completely  loat  sight  of 
({  rilll).  TliiiB  we  may  regard  the  Oaaeoua  and  Cartilaginous 
Fiaho*  lui  forming  two  jiorallcl  aeries,  neither  of  which  can  be 
ngudwl  oi  hImvo  or  below  tho  other.  Both  art;  connected  with 
lfa«  claaa  <if  lieptilos  by  some  very  curious  link»- 

fifil.  'I'liB  Bub-claaa  of  Usseou^  FiiubBs  is  divided  in  tlie  first 
iiiataiiuii  into  the  groups  Acantuopteryou,  or  ^i»if'Ji»nat,  aud 
MALAroi-Tltliyiiii,  or  to/t-Jinnod,  Fiabeu.  Iu  the  fumiar,  the 
Unt  portiuu  of  the  dorsal,  or  the  first  dorsal  fin  (wheu  there  ate 
two)  always  have  njiinont  rays  (§  523)  ;  of  which  there  arc  aJao 
•ume  in  tho  anal,  and  at  Icaat  one  in  each  ventral.  In  the  lattvr, 
all  tlio  raya,  witli  tho  occasional  exception  of  the  first  dorsal  or 
tbii  ]H'ctornla,  are  Hoft  or  jointed.  The  Acanthopterygii  cannot 
bu  uaiiily  again  subdivided,  except  into  families  ;  but  the  Mala- 
co])l(irygii  may  bu  divided  into  three  orders,  according  to  the 
positiuii  iif  tho  vuutrol  fiua.  If  these  are  situated  imder  the 
abdomen,  tliv  tiahea  are  Abdominal ;  if  attached  to  the  shoulder, 
ihay  are  Huh-l/raehial ;  and  if  wanting,  they  ore  Apodid.  Each 
of  tlioBo  urdera,  expoviaUy  the  first,  contains  numeruua  families. 

5A'i.     TliD  eub-clasa  of    Cartilaginous    Fishee   is  primarily 
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divided  into  those  liaring  the  extremitica  of  the  gill-Glameota 
uiiat£u;Lod  (u  in  Oeaeons  Fiahes);  and  those  having  tbeoi 
fixcJ.  Tlie  fonnet  group  constitutes  but  a  single  order;  but 
the  tatter  is  again  subdivided  into  those  which  have  the  jaws 
moT^tte  and  adapted  for  mastication ;  and  those  wliich  have 

^^bam  RoMcrcd  into  a  ring  for  suction.     The  latter  are  termed 

^^m!gclc*toini.  or  circulor-moiithed  Fishes, 

^H   ^53.     The  following  Tablu  will  perhaps  enable  this  arrange- 

^^pient  to  be  more  easily  understood.  We  shall  presently  find, 
however,  that  there  are  one  or  two  email  groups  not  included  in 
it,  which  are  separated  from  the  rest  by  characters  so  remark- 
able, as  porhape  to  entitle  them  to  bo  ranked  as  distinct  orders. 

rAeanthopleri/jfii,  ipinj-nytd AcanlhopUrygii. 


^^vtaroDi 


\_MiUaeopitijigii,  tofl-njed 


''vuDtnl  fint  bcDudil    .,  ,  , 

.bdomfu jAbdomtnak,. 

»»nlia1  flnl  boooBlh  1  ,.   ,  ,       ... 


J  gill. 
■  I  gill. 


viilioDi  vfnttsl  Get  Apada. 

Tte* Slurionfs. 

n      .  fj^wi  uioYcnbIc  Plapiatiomi. 

\  jtwi  joldcred  .  .  Cj/chtturai. 


I 

^^1  554.    Tho  class  of  Fishes  is  probably  the  most  numerous  of 
^^be  whole  Tertebrated  scries,  both  in  regard  to  the  number  of 
^^%imiUes,  genera,  and  species  which  it  contains,  and  in  regard  to 
the  number  of  indiriduals  of  the  same  species.     The  structure  of 
^^A  very  large  proportion  of  it  has  been  but  very  imperfectly 
^BiDTCstigated ;  and  of  the  habits  of  these  animals  still  less  is 
known.     Instead,  therefore,  of  giving  a  technical  description  of 
every  family,  euch  as  will  be  found  in  Systematic  Treatises  on 
I      Zoology,  wo  shall  confine  ourselves  to  a  notice  of  those  groups 
which  are  of  most  general  interest,  either  on  account  of  pecu- 
liarities in  their  structure,  or  their  importance  to  Man.     It  has 
been  calculated  that,   exclusive  of  lakes  and  rivers,  the  seas 
occnpy  taU  seven-tenths  of  the  earth's  surface.     These  seas  yield 
food  even  to  the  depth  of  several  hundred  feet ;  and,  as  there  ia 
no  obstacle  in  the  water  to  bar  the  movements  of  Fish,  we  see 
that  their  pasture-grounds    are    almost    unlimited   in  extent. 
Different  tribes  are  formed  to  inhabit  different  situations  ;  thus 
wo  h»Te  some  Fiah  adapted  to  live  in  freah-water  only, — others 


Imy  Mw  It*  ifaam,  «U«  oAn  piB 


'  nvefa,  oUicn  ol  lalco. 

Of  tW  aniiDe  £Am,  90IM 

i  c(  Utcir  Gvcs  in  tha 

arrtrriw  BMMlt  kba«»  tk»  battMk  It  bp^aUalbitwtti 
RfBid  ikv  AMfNT  |«ni  «f  lk>  wna  as  £*ided  (bo  to  i 
iM»  ttnM,  vaelt  aMMfelA  fcy  imIhi  ^eaca  of  Agfa;  for  it^ 
^«it»  cortaiR.  tlnllfc«<i  ia  ■  paftJedarnagK  of  deptlt,  is  nfai^ 
•wh  apM^  k  wuUr  Ibqaa,  na  iMTwa  wUcb  it  adaea  I 
■Mm  towwdh  tka  avfcn  or  ll»  battaa  of  tht  mmb.  It 
MMBg  lb*  nabn  oT  tUOow  wMen,  a^  tkae  vb^di  UUtiuIly 
tauitt  tks  k^lMr  tfnlm  «<  tW  4eif  a>H,  tbat  we  find  tba 
■Mat  bvuitUtal  diiTlKjr  «f  calsan ;  tboaa  of  4eep  «sten  are  for 
ilia  niial  |«rt  (<wu|>ai«tival]r  dnll  ia  UbL  TUa  di&rcnw  io 
|M«baU]r  4tM  to  tk«  ibaanci  at  Sght,  wUtk  aMB«  nccesesiy  to 
the  ilai«l«v»mt  aT  tU  no*  bilfiaat  Btlaw ;  fcr  Uie  dimi- 
nattoa  tn  th*  intnuitj-  of  llw  an"!  i^n,  m  Ikay  tnvcna  water, 
ia  mj  ntpid.  ^^'lat  bmjt  W  tba  ahaalnla  de|«L  of  nto-,  at 
whidt  til  light  ciMi».  and  Jirtfc  md  darkseoc  R^n,  m  have 
iw  ilii«a  ownM  of  aw«1idra|.  It  ntm,  of  oowBe,  ■rith  the 
Utiluilo ;  Httm,  tba  men  ofcB^wly  Um  M>'a  nys  (tH  npon  th»_ 
walw,  ttw  Im  will  U  tlM  dertk  t»  ti)aA  ibef  will  penetnte. , 
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AU.  Of  this  OMpr,  one  of  tlw  principal  bmilies  is  that  of 
pBROiD.B,  or  PtnJtM;  of  which  the  commoii  P«rv/i  of  tLii 
oouDtry  may  be  taken  as  an  cx&mpte.  In  thU  group,  the  body 
i*  oblung,  and  covered  with  biu^t  or  rongh  scales ;  and  the  oper- 
cular hone  ia  L-dgod  with  apinee  or  small  teeth,  which  do  not, 
however,  titcnd  ovor  the  cheek.  The  Perch  is  one  of  oar  nio?t 
common  fresh-water  fiahea,  abounding  in  rivers,  lakes,  and 
|>ond0,  especially  such  as  arc  clear,  and  lurking  under  the  hooka, 
or  nwimming  near  the  surface.     It  is  spread  throughout  the 
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whole  of  temperate  Europe,  and  is  even  found  in  Lapland ;  other 
•peoiea  are  found  in  America,  nnd  in  the  tropical  parts  of  the 
Old  World,     The  food  of  the  Perch  consists  of  insects,  worma, 
and  atnall  fishes,  which  it  dcToors  with  great  voracity ;  and  it 
mny  he  rendered  sufficiently  tame,  to  take  thcae  from  tlic  hand. 
^^ike  the  Corp,  it  is  very  tonaciuus  of  life ;  and  will  live  for 
^Bnany  hours  if  packed  in  wet  moss,  and  occasionally  refreslied 
^^■ritli  water.      The  Baui'  ia  a  marine  fish,   nearly  allied  to  the 
^IPpTch  in  its  general  structure  ;  it  is  found  on  the  whole  line  of 
our  southern  cooat ;  and  associates  in  shoals,  which  at  the  spawn- 
ing time  frequent  the  mouths  of  rivers,  and  even  ndvonca  up  the 
stream  to  a  considerable  distance.     It  will  not  only  live  but 
thnTc  in  fresh'Water,  if  well  supplied  with  food  ;   which,  in  its 
natural   haunts,  consists  of  small  fishes  and  crustaceans.     In 
these,  nnd  other  species,  the  ventral  fina  are  placed  immediately 
beneath  tbc  pectoral  (Fig.  246)  ;  and  Fish  in  which  this  arrange- 
ment eiistB,  are  characterised  as  thoraeie. — Other  Percidic,  how- 
ever, liave  the  ventrals  situated  upon  the  throat,  further  forward 
thkn  the  pectorals  ;  such  are  said  lo  be  jugular.     In  this  group 
wo  find  the  Traehinia  or  Weerer,  which  has  the  first  ray  of  the 
dorsal  fin  extended  into  a  very  long  spine,  and  has  also  a  strong 
^^spine  on  each  operculum.     This  fish  lies  in  the  mud,  and  intlictB 
^Hwvere  wounds  with  its  dorsal  spine,  which  the  fishermen  believe 
^^to  have  a  poisonous  power;   the  had  character  of  the  wound, 
however,  merely  results  from  the  rugged  nature  of  the  instru- 
ment which  inflicts  it.     Something  of  the  same  kind  is  the  case 
vrith  the  Perch  ;  the  sharp  spines  in  its  dorsal  fin  having  been 
known  to  lacerate  the  fingers  of  those  who  handle  them  incan- 
tionely. — Another  curious  genus  of  this  second  group  is  the 
VraiUMoptu,  or  Star-gazer ;  so  called  because  the  eyes  are  situ- 
ated on  the  npper  surface  of  the  nearly  cubical  head,  and  directed 
towards  the  heavens.     Within  the  mouth,  behind  the  tongue,  is 
a  long   narrow  slip,  which  the   fish   can   protrude  ;   and  which 
acrree  as  a  bait  to  attract  the  small  fishes  on  which  it  preys, 
lilst  it  is  itself  concealed  in  the  mud.     One  species  inhabits 
le  Mediterranean:  hot  none  of  the  others  are  eaten. — A  third 
of  the  Peroidffl  comprises  those  which  are  abdominal. 


to 
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having  t!ic  ventral  fina  behind  the  poctorala.     This  group  in- 
cludi^s  the  geam  Polyntmut,  wbich  is  characterised  by  the  vety. 
curious  extenwon  of  the  nf>  of  the  pectoral  fine  int«  long  6 
mentg,  which  hang  loosely  on  each  side  of  the  body,  being  some- 
times prolongpii  ti>  twice  its  length,  and  giving  it  a  rer)-  bcaiitifnl 
appearance.     The  fishes  of  this  genus  arc  found  in  the  seoa  anil 
rivers  of  tropical  countries ;  they  are  usually  very  brilliant  in^^ 
their  colours ;  and  they  .ire  regarded  as  most  delicious  articles  <4^| 
food.      The  Mangn-fiab  of  tho  Ganges  is  a  species  of  this  genua ; 
as  is  also   the   Suleah-fish  of  Bengal,   to   which   attention   haa^^ 
recently  been  directed,  as  alfordiag  in  its  air-bladder  n  larg^H 
supply  of  excellent  isinglnas. — Besides  the  foregoing,  there  ia  i^^ 
gronp  of  PercidiE,  in  which  the  ventral  fins  are  placed  still  fur- 
ther backvrards  ;  those  are  for  the  most  part  murine  fishes,  some 
of  them  inhabiting  our  own  coasts,  and  others  nf  larger  size  being 
natives  of  tropical  seas.     Among  the  former  is  the  Mullut  or 
Siirmitlkt  ;  which  has  been  in  great  repute  among  epicures  from 
the  time  of  the  Romans,  who  used  to  feast  their  eyes  upon  the 
changes  of  colour  which   the  Red   Mullet   uudergoos   in  dying, 
before  they  devoured   its  flesh,     'iliis  genus  is  quite  distinct 
from  that  of  the  MulltU  properly  so  called.     Of  the  tropical 
Bpccios  one  of  the  most  remaikable  is  the  BarraeuSa,  a  largo 
and  voracious  fish,  which  is  nearly  oa  much  dreaded  in  some 
plaoes  as  the  Shark  ;   it  is,  however,  a  very  palatable  article 
food. 

556.  The  next  group  includes  a  largo  number  of  Fishi 
nearly  allied  to  the  Porches,  but  having  the  head  defended  by 
spines  and  hard  scaly  plates.  First  among  these  we  may  men- 
tion the  Triffla  or  Gunutrdi ;  of  which  we  have  several  species 
on  our  own  coasts  ;  they  are  known  by  the  squared  form  of  their 
heads,  which  axe  covered  with  bony  plates.  The  pectoral  fine 
are  nanally  large ;  and  in  an  allied  genus,  the  Dwi^lopuwt,  or 
Flying  Oumard,  they  are  of  sufficient  siie  to  support  tliB 
animal  for  a  time  ont  of  the  water  (Fig.  250).  The  Gurnards 
emit  a  curious  grunting  or  croaking  noise  at  intervals,  wheo 
taken  out  of  tho  sea  ;  and  this  they  continue  for  some  time, 
Tliey  are  very  tenacious  of  life;  and  mostly  smta    near  th* 
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Dttutn  of  the  wat^r.      The  swimniing-bladder  is  usually  large, 
ftivl  farnishcd  with  powerful  rtinscles  for  its  compresaion.     To 
this  group  also  belongs  the  goims  CoUum,  or  Bull-head,  whicli 
has  A  laige  and  horizon tn.Uy-il.tttened  hi^ad,  eyes  looking  upwards, 
nd  its  KkJD   almost  destitute  of  scales,  nnd  of  a  dusky  hue  ;  it 
nrks  aiDong  stones  in  the  beds  of  livulets  ;  and  its  food  coneiets 
|«lf  oqnatie  insects  or  siDatl  worms.     The  Scorpttna,  or  Hog-fish, 
I  the  bend  flattened  ^de ways,  and   armed  with   spinca;   it  Ja 
marine  fish,  associating  in  shoala,  and  haunting  the  rocky 
bores.    Allied  to  ibis  ia  the  Sdiuliu.  or  Nortnay  HaJdoci,  wliicli 
babits  the  northern  seaa,  and  is  an  important  article  of  food  ; 
he  Oreenlnndera  use  its  long  spines  as  needles.     Also  belonging 
I  this  gronp  Li  the  Gaitm-oilaui,  or  Stickleback,  of  whicU  there 
'  several  ^ecies,  some  inhabiting  salt  water,  and  others  fresh. 
The  body  has  no  proper  scales,  but  is  more  or  less  plated  at  the 
dides  ;   and  the  abdomen  is  covered  by  a  sort  of  onirosa,  formed 
by  a  union  of  the  pelvic  and  humeral  bones.     The  oommon  name 
^■nt  these  fish  is  derived  from  the  circumstance,  that  instead  of 
^IpfMsening  two  dorsal  fins,  it  baa  only  one,  the  anterior  being 
replaced  by  a  act  of  sharp  spines  varying  in  number  ;  whilst  the 
ventral  fin  is  in  the  form  of  a  sharp  spine  without  any  rays. 
These  fishes  are  active  and  rapacious,  attacking  other  fishes  with 
great    ferocity,  and  devouring  almost  any  erunll  animal    that 
comes   withia  their  reach.      The   Fijiten-tpined  Slietlclmek  has 
Ix-en  econ  to  undergo  remarkable  changes  in  its  hue,  under  the 
infiuoDce  of  terror. 
I  557.     We  may  pass  over  the  Sci^NiD*,  or  Moijrei,  and  the 

SrAnrti*.  or  Sfa-Bramnii,  to  notice  the  Sqitamipennes,  or  Seali/- 
Jinned  fishes  ;  which  are  thus  designated,  from  the  soft,  and  even 
the  opiny,  portion  of  the  doraal  fins  being  ao  covered  with  scales, 
an  not  to  be  easily  distingui<ihed  from  the  rest  of  their  bodies. 
The  body,  too,  is  usually  itself  much  compreaaed,  or  flattened 
latet^ly.  The  C/uBiodom,  which  constitute  the  types  of  this 
hmtly,  are  beautiful ly-ooloured  fiehea  of  singular  figure,  abound- 
ing in  the  eeas  of  the  hotter  climates.  Their  moat  common  tints 
aav  black  and  yellow ;  but  metallic  blues  and  greens  are  not 
nnfiequent.     Sometimes  the  colours  are  disposed  in  spots  j  but 
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mostly  in  stripe*  or  bands.  They  generally  haunt  rocky  shorea; 
and  their  flesh  is  considered  excellent  food,  (ine  species  of  this 
genna,  the  CluUodon  roitratut,  is  romarkabla  for  the  manner  in 
whicli  it  obtains  its  insoct  prey,  by  shooting  drops  of  water  from 
it«  long  snout,  so  ae  to  bring  them  down  n-ithin  its  reach. 
Another  fiah  of  tho  same  family,  called  the  Archer,  will  in  thta 
manner  shoot  dropa  of  water  to  the  distance  of  three  or  four  fMt, 
rarely  missing  its  aim.  These  fish  inhabit  the  seas  around 
Java ;  and  other  species  ore  found  in  different  parts  of  tl 
Indian  seas. 

658,  The  next  family,  Scombehidh*,  or  the  Maei«r«l 
tribe,  is  one  of  the  greatest  importance  to  Man,  from  the  large 
supply  of  wholesome  and  palatable  food  which  it  affords 
him.  It  consists  of  a  number  of  species  varying  consiJer- 
shly  in  size ;  but  distinguished  by  possessing  a  smooth  _ 
skin,  covered  with  a  multitude  of  small  scales ;  and  by  S 
having  a  large  and  vigorous  tail  and  caudal  fin.  They  are 
divided  into  several  groups,  according  to  the  form  of  the  fina, 
tail,  &c.  In  the  first  of  these  are  associated  the  common 
Mackerel,  the  Tunny,  ond  others,  which  are  distinguished  by 
having  the  hinder  rays  of  the  dorsal  and  anal  tins  separated 
into  small  fins.  The  Mackerel  is  remarkable  for  the  beauty 
of  its  colours,  in  which  it  is  almost  pre-eminent  among  British 
fishes ;  and  for  the  rapidity  with  which  it  dies  and  becomes 
tainted,  when  removed  from  the  water.  The  periodical 
appearance  of  large  shoals  of  this  fish  upon  our  coasts,  was 
formerly  imputed  to  its  migration  from  north  to  south.  But 
many  facts  are  opposed  to  this  idea ;  and  there  can  be  little 
doubt  that  it  is  an  inhabitant  of  the  deeper  parts  of  the  seaa 
around  our  iaiond  through  the  whole  year,  and  that  its  appear- 
ance on  our  coasts  is  solely  due  to  its  socking  the  shore,  for  the 
purpose  of  depositing  its  spawn.  It  is  during  the  months  of 
May  and  June  that  this  takes  place  ;  and  these  months,  there- 
fore, constitutn  the  most  active  season  for  Mackerel  fishing. 
This  fish  is  most  abundant  on  the  sonthem  coasts  of  England  ; 
but  instances  have  )>een  mentioned,  in  which  large  shoals  have 
been  met  with  oven  off  the  coast  of  Greenland.— Tho  Tunny  ia 
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a  tire  ibh  on  the  shores  of  Britain  ;  but  it  is  very  jilcntiful  ia 

the  Mediterranenn,  and  has  been 
known  and  celebrated  from  tlis 
remotest  period  of  antiq^uity,  at 
which  wo  have  aiiy  mention  of 
Fisb  by  particular  names.  It  is  a 
far  larger  and  stouter  fish  than 
the  Mackoivl,  thoiigb  hearing  a  "eneriil  reseinhlaace  to  it  in 
fonn ;  a  specimen  whitb  was  caught  when  chasing  Hcrringa 
into  Loch  Fyne,  measured  7  ft.  10  in.  in  length,  and  weighed 
4G0  lbs.  The  Tuoniea,  like  the  Mockarel,  are  dispcreed  through 
ihv  ocean  during  most  of  the  year ;  but  in  the  summer  they  resort 
to  the  shores  in  vast  shoals ;  and  a  fishery  of  great  importanco 
U  then  carried  on  along  the  north  coast  of  the  jyicditcrraiiean, 
■nd  in  the  island-of  Sicily.  The  flesh  of  the  Tunny,  both  fresh 
tiid  salted,  forms  a  considerable  part  of  the  food  of  the  common 
people  of  those  shores  ;  and  the  fishery  constitutes  a  large  source 
of  profit  to  those  who  reside  on  the  coasts.  Tho  Bonito  or  .Striped 
Tunny,  also  a  native  of  the  Mediterranean,  and  a  rate  visitant 
on  our  shores,  ia  a  very  handsome  fish,  though  smaller  thau  the 
common  Tunny ;  it  is  further  distinguished  by  its  great  activity 
and  voracity,  being  one  of  the  chief  ent'mius  of  the  Flying-fish  ,■ 
and,  in  common  with  the  Tunny,  it  can  sustain  a  higher  temper- 
ature than  most  other  members  of  its  class. 

53S*.    Another  remarkable  group  of  this  family  consistsoFtho 

.StMrd'JSiA  and  its  allies,  which  have  the  muzzle  elongated  into  a 

(pike,  which  terminates  in  a  sharp  point,  and  constitutes  a  very 

^  formidable    wea- 

/  ...  J  pou.  These  fishes, 

of  which  there  are 
several  spec  iee,  are 
usually  furnished 
with  a  high  dor- 
sal   fin,    by  the 

tliey  are  enabled  to  propel  tliBraselves  through  tbo  water  with 
great  energy.     They  sometimes  attain  the  length  of  12  or  even 
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15  feet ;  and  tliey  do  not  hesitate  in  attacking  vory  \arge  : 
(tlic  Tunny,  fur  example),  transfixing  tliem  with  their  powe 
spear.     Instancra  are  on  record,  in  wliich  oven  Jtlen  liave 
tliiis  destroyed ;  and  it  has  not  unfrequently  happened  that  a 
Kword-fisli  lias  stniuk  a  ship,  and  has  driven  its  t'liarp  weapon 
through  the  planking.     In  the  Mediterranean,  wliere  one  3])ecie3 
of  Sword-6ah  ia  not  uncommon,  it  is  regularly  pursued  by  the 
fialiermen  :   and  its  flesh  is  much  eetecmed  in  some  places  as  an 
article  of  food.  '  It  is  aeldom  seen,  honcvor,  in  large  numl: 
together. — A  third  group  of  the  Scomberidea}  is  characterised  b] 
liaving  the  raye  of  the  first  dorsal  fin  not  connected,  but  cxistiii 
as  separate  spines.     Of  this  group  we  sJiall  only  atop  to  notio 
(he  Pilot-jUh  ;  whicli  has  been,  fr(>tn  very  ancient  times,  tb 

snbject   of  man 
fictitious       Btab 
inenta.      By   tb 
ancients  it  was  i 
gardcd  as  a  socre 
fiah,  from  its  being 
supposed  to  indi- 
1 10.  ai»-Pi<.oi.riw,  (■■a'c  their  true  di- 

rection to  donbtftil 
I  voyagers  ;  whilst,  by  sailors  of  the  present  day,  it  ia  commonlf^ 
epwded  as  a  guide  to  the  Shark  in  its  pursuit  nf  prey,  and  W^^ 
said  to  tempt  it  to  take  the  bait  which  haa  been  thrown  out  for 
ita  capture.     Certain  it  ia,  however,  that  the  Pilot-fiish  will  often 
follow  in  the  wake  of  ships  for  many  liundred  miles ;  tlina  a<^| 
instance  has  been  known,  in  which  a  veascl  waa  accompanied  by 
two  of  tliia  species,  during  its  whole  voyage  from  Alexandria  to 
Plymouth,  which  occupied  8?  days.     The  common  Pilot-fish  i 
the  Mediterranean  and  Atlantic  docs  not  much  exceed  a  foot 
length  ;  but  there  ia  aapecieaon  thoSuuth  Americnn  coast,  nhicll 
oocnaionally  attains  eight  or  nine  times  those  dimensions. 

539.     The  family  Zeida  strongly  resembles  the  preceding{1 
but  difiers  from  it  in  the  high  and  compressed  form  of  the 
Many  of  the  species  composing  it  are  remarkable  for  the  fila 
iiientous  prolougationa  of  their  fins.     This  is  the  case  with  on 
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of  lli«  tjnftn  of  tlie  family,  the  Zchi  or  Doty,  the  pecnlur  fons 
and  Bepoct  of  which  will  be  betttr  undentood  from  the  mccom- 
ftnjring  figure,  than  from  any  t^lwicd  distinction.    This  fish  hu 

been  in  great  repute 
lunongBt  ppicnres, 
even  from  the  time 
of  the  RomaDS ;  it 
is  not  Tcry  com- 
mon upon  OUT  own 
coasts,  being  nearly 
rertricted  to  Devon 
and  Cornwall ;  bnt 
it  is  moro  aban- 
dant  in  warmer  lati- 
tadea.  The  name 
/<'AM/)OTy,by  which 
Phi.  fTiv-TBa  Dm*,  it       is      commonly 

known  in  this  coun- 
r,  ifl  eTidently  a  cnrmption  of  the  French  jaune  fhyi,  or  gold 
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tnd  yellow  ;  which  applies  to  the  colour  of  its  lighter  parts  when 
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ike  ftatt  » t^rw, — Amtlin  fisli  of  Uua  r«milf,  so  leaa  renurl- 
abk  fo  ita  (bnn,  is  the  Blfpharin  of  which  one  species,  io- 
IwlittTitg  Ibe  WeH  IndiAii  inw,  ia  known  under  the  appelUUott 
Cif  tbe  CohfAer-JiiK,  probably  on  account  of  the  long  ttireoii-iike 
appcwlaignfor  which  it  ts  ao  conapicuoiu.  The  use  of  these  cnnou 
a|»(Madagca  ia  altogether  nolcnown. — With  Ibis  family  msy  aho 
b«  nnked  Uie  Ccryphtwna,  or  Dolphin  of  the  ancients ;  which  is  * 
Urge  and  splendidly-eotoured  fish;  cclebntedfortbc  veiocilyof  its 
moTciDents,  and  for  the  variety  of  tint  which  its  surface  esbibits 
noder  a  play  of  light.  The  changes  of  hue  which  it  undergoes 
when  dying,  were  a  source  of  great  enjoyment  to  the  luxurious 
Humans ;  by  whoae  poets  this  T'ish  was  oiuch  celebrated.  The 
I>olphia  of  the  modenu  ia  not  a  Ftah  at  all,  but  a  Cetaceous 
Mammal  ($211). 

JiGO.  The  two  sncceeding  fauiilies, — Tisro.E,  or  Ri&hoK- 
thajieil  FitA, — and  Tuedtids,  or  Lfoncft'fitk, — must  he  passed 
over  with  hut  slight  notice.  The  peculiar  characters  of  the 
former  are  indicated  by  their  name  ;  the  species  of  which  it  con- 
sists (some  of  them  bearing  a  very  close  resemblance  to  the 
Scomberideu-),  being  distinguished  by  their  lengthened  bodies, 
much  flattened  at  the  sides,  and  having  very  small  Bc&Ies. — The 
LanM-fi$A  combine  the  small  scales  of  the  Scombcroid  family 
with  the  form  and  small  month  of  the  Chtetodun ;  but  their  &na 
are  not  scaly,  like  those  of  the  latter.  Tliey  are  among  the  few 
Fishes,  wliich  live  on  sea- weeds  and  other  marine  vegetables. 
Several  of  llio  genera  have  sharp  spines  on  the  aides  of  the  tail, 
which  tlity  can  draw  back  into  a  groovo ;  with  these  they  cau 
inflict  Bevero  wounds  upon  the  bands  of  those  who  touch  them 
incautioiiflly  ;  but  lliey  are  peaceful  in  their  habits,  never  volun- 
tarily muking  an  attack,  but  cimtenting  themselves  with  repel- 
ling the  assaults  of  their  enemies. 

6(il.  The  peculiar  structure  of  the  succeeding  family,  AsA- 
BASib.1!,  has  been  already  mentioned  (§  53ti) ;  and  it  adapts  them 
to  a  niodo  of  lifo  which  the  circumstances  of  this  climatf  do  not 
render  necessary.  In  cold  or  temperate  regions,  the  ponds  and 
strcamsi,  which  are  capable  of  supporting  fiali  at  all,  arc  not  dried 
•"<  except  in  auasuns  of  extreme  drought ;  but  in  tropical  couu- 
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ea  there  arc  many  situations,  in  wliidi  tliere  is  an  ample 
supply  botli  of  food  and  water  for  Fish  during  tlio  rainy  Bcason  ; 
t  a  complete  de6i.'ieucy  of  botli,  wlieu  tliis  is  succeeded  l)y  tlie 
idical   drought.      Such   receptacles  can   only  he  tenanted 
Fish,    wliieb,   like    the  Anahas,    are   furDiahed    with  the 
c III iar  pharyngeal  apparatus  (Fig.  2(50)  for  keeping  the  gilla 
loist ;  since,  wlien  one  pond  or  stream  is  dried  up.  they  can 
ligrate  in  eearcli  of  another.     In  the  cDurje  of  tliei^e  juumeys, 
J  climb  up  steep  banks,  and  even  trees;  and  by  a  remarlt- 
ile  instinct,  tiiey  eeeni  always  to  travel  towards  the  nearest 
ter.     This  family  contains  a  considerable  number  of  genera, 
of  wbich  are  inhabitants  of  fresh-water;  none  hsTC  been 
.herto  fuund  except  in  the  aoutb-east  of  Asia  oud  the  adjacent 
.nd$,  and  in  Southern  Alriea. 

562.  This  family  la  succeeded  by  that  of  Mugilid^  or  the 
true  Mullflt :    which  are  distinguished  by  several  remarkable 

liarities  of  etrueture.      Their  body  is  nearly  cylindrical,  and 
covered  with  largo  scales;  the  head  is  broad  and  flat,  and  is 
id  with  large  angular  scaly  plates ;  and  the  stomacli  is  fur- 
with  fleshy  walls,  giving  it  a  resemhlaiice  to  tlie  gizzard 
of  a  Bird-     Tbe  Alullcts  associate  in  large  shoals,  and  ehlelty 
inhabit  the  mouths  of  rivers,  where  tliey  are  often  seen  making 
liigb  leaps.  They  feed  upon  smallCrabs  and  otherCmstacea,  which 
tliey  swallow  entire  ;  and  tbe  almost  total  wont  of  teeth  is  com- 
usDled  by  tbe  powerful  gizzard,  which  serves  to  grind  down 
leir  fond.     Tlie  Grey  Mullet  is  one  of  those  fisbes,  wbich, — 
bituully  living  at  tlie  mouths  of  rivers,  where  the  salt  and 
h  waters  mix, — will  thrive  well  in  the  latter  alone. 

563,  We  may  next  mention  the  Blennid^  or  Zf/niitiW, 
'hich  are  elongated  Fishes,  having  a  single  dorsal  fin,  almost 
itirely  supported  upon  simple  flexible  rays.    The  ventral  fins  are 

in  front  of  tbe  pectorals,  and  have  only  two  or  three  rays  in 
each.    Tbey  live  in  siuail  troops  near  the  coast ;  and  they  can  ci- 
fur  some  time  without  water  (their  gill  openings  being  small), 
eciully  if  kept  in  moist  gross.     Jlony  of  this  family  retain 
their  eggs  until  they  are  hatciicd  witijin  the  oviduct ;  so  that  tlio 
lUng  an  produced  alive,  fully  formed,  and  capable  of  subsisting 
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for  tbeinselTes.     The  AHarrAiau,  at  Set-WolE,  nut  be  raCnnJ 
to  this  fMiiily,  «ltboii^  diffam^  fran  it  in  pooannBg  no  ventnl 

fins,  and  in  h&T- 
iBg  the  jftwi 
and  pftUieaniied 
withUigetabet- 
cnUr  toetb.  — 
Tbia  fiali  any  bi 
abnoet  regarded 
u  replacing  th« 
Sbarks  io  tlie 
Arctic  seas  ;  for 
it  attains  the 
length  of  9s  or 
seven  feot,  and  is  extremely  *orscioua  and  bold.  lUbody,  thongb 
masHive,  isnilapti'dfor  active  and  enef^eticmoUon;  anditspower- 
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tul  bite  makes  it  a  Tery  formidable  enemy.  It  often  entera  the 
fishermen's  nets,  fur  tlio  purpose  of  plnndering  tliem  of  the 
entangled  fish  ;  and  whon  the  fishermen  nttack  it,  and  it  cannot 
dart  through  the  net,  it  fights  like  a  Lion.  On  the  east  coast  of 
Scotland  it  ia  not  an  unfrequent  visitor ;  and  its  appearance  and 
habits  cauao  it  to  be  regarded  witb  great  dislike ;  nevertheless 
its  flesh  ia  wholesome  and  palatable.  It  is  understood  to  prey 
indisoriminately  upon  Fishes,  Crustacea,  and  shelled  Mollusca;  ita 
jaws  and  teeth  being  capable  of  breaking  the  hardest  shell.  In 
the  family  Goniiijfi,  or  GolAcs,  we  find  the  same  simple  flexible 
rays  in  the  dorsal  fin,  as  in  the  preceding  gronp ;  but  the  ventral 
fins  aro  united  beneath  the  chest,  forming  a  sort  of  conicHl 
sucker,  which  the  Fish  soem  to  use  for  the  purpose  of  occasionally 
attaching  tliemaelvca  to  solid  bodies.     They  live,  like  the  Bleu- 
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IT  tbe  shore,  and  prefer  a  clayey  bottom,  in  wliicli  tlicy 

e  canals,  wherein  thoy  pass  the  winter.     In  spring,  tliey 

prepare  a  sort  of  nest,  with  sea-weed  ;  in  which  tlie  young  (often 

produced  alive,    as  in   the  Blennies)  are   protected  ;    and  tho 

parents  eiert  themsulves  considerably  to  bring  them  food  and  to 

defend  them  from  their  enemice.     Scsveral  species  of  Goby  exist 

in  tbe  European  seas  ;  but  none  of  them  are  of  much  size,  or  of 

^^■ny  direct  value  to  Man.     In  otiier  seai)  ntLmrruus  genera  exist, 

^Biore  or  less  allied  to  the  Gobies  of  our  own  coasts. 

^^k  564.     There  are  certain  spiny-finned  Fishei,  in  which  the 

eftrpal  bones  are  so  elongated,  as  to  form  a  sort  of  arm  or  wrist, 

to  the  extremity  of  which  the  pectoral  fin  is  nrticuktcd.      Tliis 

conformation  (an  approach  to  which  is  seen  among  some  of  the 

Gobies)  gives  to  the  Fishes  which  possess  it  a  very  strange 

appearance;  and  enables  them,  in  some  instances,  to  leap  up 

snddenly  in  the  water,  and  seize  the  prey  which  thoy  oh.wrve 

^^above  them ;  in  otiier  cases  to  leap  over  the  mud,  somewhat 

^BAer  tlie  manner  of  Frogs.      From   the  very  peculiar  genus 

^^topAiwj,   oi"   fisAinff  Froj,  in  which  this  character  is  combined 

with  some  others  of  a  very  extraordinary  nature,  the  family 

may  be  designated  as  that  of  LoFniAii£,  or  Anylers.      The  com- 

tnon  Angler  of  our  own  coasts  has  an  enormous  flattened  hcrt, 

which  coDslitntes  the  chief  hulk  of  the  Fish  ;  and  a  tiul  so  com- 

preaaed  on  each  side,  that  tho  creature  seems  composed  of  little 

ebc  than  head  and  tail.     On  tho  former,  in.  front  of  the  eyes, 

two  long  rays  or  filaments  of  a  homy  substance  ;  and  Iliere 

:  aieo  four  others  of  a  similar  nature,  but  shorter,  on  the  head. 

flic  mouth  also  is  furnished  with  numerous  worm-like  appcn- 

which  seem  to  reprcsrint  the  tontacula  or  prolonged  lips 

~>tf^lMny   invertebrated  animals.     This   animal   is  described  as 

concealing  itself  amongst  tnarinc  plants,  or  behind  hillocks  of 

sand,   rocks   and  stones;  whon  it  opens  its  great  mouth  and 

attracta  small  fishes  as  they  swim   past,    by   giving  a  wriggling 

iiKititin  to  the  appcndagus  just  mentioned,  nhicli  causes  them  to 

aistake  these  for  worms;  so  that,  in  ottompting  to  seisM  thera, 

ey  fall  an  easy  prey  to  their  subtle  and  voracious   enemy, 

Bg    sp«cdily  engulfed   between    its  enotmoua   jows.     Tho 
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bideoua  appearance  of  its  monstniiis  and  constantly-open  moiitli, 
well  armed  with  teeth,  htw  gnined  fur  the  Angler  the  vulgar 
name  of  Sea  Devil.  There  are  few  pnrts  of  tbe  Britiah  shorn 
where  it  is  not  to  be  occasionally  met  with  ;  and  when  captnred 
in  nets  along  with  other  fishes,  it  speedily  begins  to  swallow  its 
companions.  On  some  coiiats  it  is  sought  for,  on  account  of  the 
live  fish  in  its  stomiich.  In  the  filuseum  of  the  College  of  Sur- 
geons in  Dublin,  there  is  a  skeleton  of  an  Angler,  about  tno  feet 
and  a  half  in  length,  in  the  stoniacli  of  which  is  the  skeleton  ot 
a  Cod,  two  feet  long. — in  whose  stomach  again  are  contained 
the  skeletons  of  two  Whitings  of  tbe  ordinary  size, — and  in  tbe 
stomach  of  each  Whiting  there  lay,  when  it  was  first  examined, 
numerous  half.digested  little  fishes,  which  were,  howcTcr,  too 
small  and  broken-down  to  admit  of  preservation.  The  Frog- 
fish,  with  all  these  contents,  liad  been  taken  by  the  fishermen, 
and  offered  for  sale  in  the  market  as  an  article  of  food,  without 
any  reference  at  all  to  the  ^ize  of  its  stomach,  which  was  not  at 
all  unusual.  The  contained  fishes  must  have  been  all  swallowed 
on  the  morning  on  which  the  Angler  was  taken  ;  as  they  were 
alt,  with  the  eicceptien  of  the  smallest,  equally  fi-esh  and  tmdi- 
geated. — The  C/iirotieeten,  or  Hand-fish,  bears  a  strong  reseni- 
bUnce  to  the  commoD  Angler  in  its  structure  and  habits  ;  but 
its  fina  are  still  more  capable  of  motion,  enabling  it  to  walk 
along  the  ground  almost  in  the  manner  of  quadrupeds, — the 
ventral  fins,  however,  in  consequence  of  their  advanced  position, 
serving  as  the  fore-legs,  and  the  pectoral  fina  performing  the 
office  of  bind-iegs.  In  some  of  the  muddy  estuaries  of  the  north 
coast  of  Australia,  from  which  tbe  tide  ebbs  for  bock  in  the  dry 
season,  these  Frog-fishes  are  abundant,  and  capable  of  taking 
snch  vigorous  leaps,  that  those  who  have  visited  these  places 
have,  at  first  sight,  mistaken  them  for  birds.  Their  gill  open- 
ings are  very  small ;  and  they  can  live  out  of  the  water  for  two 
or  three  ilays.  They  have  the  faculty  of  inflating  their  large 
stomachs  with  air,  so  as  to  give  themselves  the  form  of  a  bal- 
loon,— in  this  respect  corresponding  with  tbe  Diodon. 

S65.     The  Labrid.e,   tf'rastf  or  RockJUh  family,  are  chiefly 
remarkable  fur  their  thick  fleshy  lips  ;  their  jaws  are  armed  witli 
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eetb,  and  tLeir  colours  arc  for  tlie  moat  part  \ety  brilliant. 

species  are  found  upon  our  own  coasts,  but  they  are  not 

mnch  repute,  and  are  known   ainnng  tlie  fisliermcn  by  tlie 

ime  of  "  Old  Wives  of  the  Sea."    Tiiey  chiefly  frequent  rocky 

sboi«,  M  their  name  implipa. — This  family  also  includes  the 
^^timarkable  genus  Sfartu  or  Parrot-fish  ;  which  is  furniiihcd  with 
^Bvge  convex  rounded  jaws,  and  these  arc  covered  with  liord, 
^^kale-like  teeth,  which  succeed  each  other  from  the  rear  to  tlie 
^Ifroot  in  such  a  manner,  that  the  bases  of  Iho  newest  form  a 

cutting   edge.      Numerous  species  of  these  fish   inhabit  tropical 

seas ;  many  of  tbera  are  remarkable  for  the  brilliancy  of  their 

colours,  whence,  perhaps,  their  nrdinnry  name  has  been  derived, 
^^ffliese  Fishes  appear  destined  to  restrain  the  extension  of  the 
^Hlony  Corals,  on  the  newest  layers  of  which  they  are  enabled, 
^H^  tlie  immense  strength  of  their  jaws  and  teeth,  to  browso 
^^rithont  difficulty, — digesting   the   animal  niatlpr   it  contains, 

and  setting  free  the  carbonate  of  lime  in  a  chalky  sLite. 
I  566.     The  last  family  of  Acanthopterygii  is  that  of  Fibtd- 

^^.ASiDX,  or  pifte-mouiAed  Fishes;  so  named  from  the  curious 
^^knformation  of  the  head,  which  is  furnished  with  a.  long  tube 
^jirojeeting  forwards,  and  having  the  mouth  with  its  jaws  at  tlie 

extremity  of  this.     Tliere  is  no  other  point,  however,  in  regard 

to  which  they  demand  peculiar  notice. 


OuiBti  II.— MALACOPTERYGII  ABDOMINALES. 


567.  The  Cypriniu.!:,  or  Carp  tribe,  constitute  the  first 
fiimily  of  this  order;  they  are  characterised  by  their  small 
I  mouth,  and  by  their  feeble  and  generally  toothless  jaws ;  but  tbey 
I  have  the  pharynx  strongly  toothed,  which  compensates  in  aomo 
^^j^gree  for  the  feeble  armature  of  the  jaws.  They  are  for  the 
^^ptost  part  fresh-water  fishes,  and  live  on  aquatic  plants.  These 
^■rc  masticated  in  the  pharynx,  which  is  a  powerful  instrument 
of  reduction,  being  runiinhcd  with  stroog  musulus,  that  bruise 
the  f'lod  between  its  tocth  and  a  stony  disc  fixed  at  the  boec 
'  thL-  skull.     The  common  f'ar/i  was  not  originally  u  native  of 
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tiii*  OOOntry,  I'lit  WM  introduTOtl  from  tl»e  SouUi  of  Europe ;  it 
tlirivM  very  well,  liowevcr,  in  the  roost  alnw-ninniDg  parti  o( 
rivun,  an<l  itill  Uuer  in  [lond*,  aomolimes  attaining  tlic  length 
of  four  fcot.  Tho  beautiful  little  Gol'l  and  Sittfr  Fith,  Iieloiig 
tu  n  ■tnitll  uptciw  of  Carp,  wliith  is  very  mucli  dispnat-d  to  pui 
into  ¥«ri«ti««.  Nearly  allied  to  these  ore  the  Jiarbd,  whicb 
wiuiiilimM    at-  ^      ^ — 


tainittlinlnngtli 
of  ton  foot:  it 
inlialiit*  pondn 
Uid  aliig^i>li 
rtroama;  and  i" 
■aid  to  ]diiii;;li 
lip  tlio  mnd 
with  itA  long 
•nnut,  an  M  to 

Kit  xlrifl  in  the  water  tho  minute  animals  imiieddcd  in  it,  anji  ~ 
tlin*  to  atlriipt  lliu  email  fishes  on  which  it  is  itself  supported. 
'['liii  (liiitt/mT,  Tench-t  BreJtm,  lioach.  Bleak,  Minnojc,  and  mnny 
ollirr  wnll-known  pond  and  rivor-fiahcs,  belong  to  this  family  ; 
n«i|o  alio  the  Loach,  which  habitaally  buriea  itself  in  mud  when 
tho  wcalhiT  IB  ciild  ;  and  the  Anablepr,  which  ia  remarkable  for 
bxing  n]i]iuri'nlly  puBSeBaed  of  four  eyes.  This  is  not,  hnwever, 
rodlly  the  cono  i  for  although  the  cornea  and  iris  are  divided  by 
trannvrr«"  hands,  en  that  there  are  two  piipilt  on  each  side 
(Anim  I'livsKii..  §  533),  yet  the  other  parts  of  the  eye  are 
■ingle.  'I'lii'  feiiiah-  of  this  apeciea  brings  forth  her  young  alive, 
in  a  atate  of  uonHideruble  advancement. 

6G8.     Thu  family  Ksocidx,  or  Pih  tribe,  is  nearly  allied  tn 
tlio  |irecuding  ;  but  differa  in  having  the  jaws  and  palate  usually 

beset  with  teeth,  and  Jn  tlie 
voracity  of  tho  fishes  which 
it  includes.  Many  of  these 
are  inhabitanta  of  frnih 
waters ;  others  occasionally 
a«ornil  rivers  ;  whilst  others  again  arc  confined  to  the  sea.  The 
eoninion  Pitc  is  wt'U  known  m  hoing  one  of  the  most  voracioiw 
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unl  destructive  of  all  the  smallor  fiahos.  Mr.  Jesse  mentions, 
tliat  eight  Pike,  of  about  5  lbs.  weight  eiich,  tonaumed  nearly 
fight  huudred  Gudgeons  in  tlireo  weeka  ;  aud  that  one  of  tliese 
devoured  five  Roach,  each  about  four  inches  in  length,  within  a. 
quarter  of  an  hour.  The  Pike  not  only  makea  havoc  anumg 
othci  &8h,  but  will  devour  frogs,  water-rats,  field-mice,  and  the 
smaller  Aquatic  birds ;  and  instimccs  are  on  record,  in  which 
it  has  even  attacked  Man.  It  grows  rapidly,  and  Bumclimes 
nltains  the  weight  of  more  than  30  lbs.  It  is  a  very  long-lived 
lish, — having  been  known  to  attain  the  age  of  90  years, — 
and  hoTittg  in  one  instance  (there  is  reason  to  believe)  lived  to 
the  patriarchal  ago  of  2(i7  years,  and  attained  the  length  of  nine- 
teen feet. — The  Gar-Ju/i,  or  Sea-Pite,  has  a  much  more  elon- 
gated month,  which  ia  not  so  well  furnished  with  teeth.  It  is 
(juick  and  active  in  the  water ;  swimming  with  considerable 

idity  near  the  surface,  and  leaping  and  gambolling  as  if  in  the 

benmce  of  invacity.     This  6ah  comes  in  shonis  to  the  soutli- 

ent  coast  of  Britain,  in  the  months  of  April  aud  May  ;  and  from 

its  Kppeariug  a  short  time  beForo  the  Slackarel,  it  is  termed  by 

le  fishermen  the  Mack  are! -guide.     It  is  not  in  much  esteem  as 

article  of  food. — To  this  group  also  belongs  the  Exoeetiu, 
best  known  as  the  Fli/iiiti-fith  ;  which  is  remarkable  for  the 
enormous  development  of  its  pectoral  fins,  and  for  ib»  power  of 
sustiuning  itself  upon  them  out  of  water.  It  is  necessary  to 
bear  in  mind  that  the  term  Flying-jith  has  been  applied  to  this 
genus,  in  common  with  tho  Fh/ing  Gurnard  (§  555) ;  and  that, 
although  really  so  different,  they  have  been  continually  con- 
founded together  in  the  accounts  of  voyagers.  The  term  Flying- 
fish  onght  to  bo  restricted  to  the  Exooetua;  which  is  the  ono 
that  best  deaen'os  !t.  Various  species  exist  in  different  parts  of 
the  seas  of  warm  latitudes  i  and  our  own  coast  has  been  occa- 
aionally  visited  Lj  them.  As  elsewhere  stated  (Amm.  Physiol. 
{  607),  their  flight  through  the  air  seems  entirely  to  depend 

in  the  impulse  they  receive  from  the  stroke  of  their  fins  upon 

water,  at  the  moment  uf  quitting  it.     They  ore  to  a  certain 

nipporU'J  by  their  wiug-like  fins,  while  sailing  through 

tir  i  but  they  do  not  seem  able  to  rai^o  or  to  propel  them- 
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Helves  by  striking  tliem  ngainst  it.  Tlie  most  usaal  Leigbt  of 
tlicir  flight  is  from  two  to  tUree  feet ;  but  thej  liavo  oH^cagionall/ 
been  known  to  spring  to  u  beigitt  of  fifteen  or  even  twenty  feet. 
The  utmost  lengtli  of  tlieir  flight  seems  to  be  between  two  and 
lliree  hundred  feet ;  nnd  its  extreme  duration  about  thirty  seconds. 
Few  spectacles  arc  more  beautiful,  than  the  sudden  rise  of  a  shoal 
of  Fljiog-tiali  from  ibc  gently-undulating  surface  of  the  tropin! 
ocean, — their  ecaly  surface  and  extended  fins  glistening  in  the 
bright  eunsliine  with  all  the  varied  hues  tif  the  rainbow, — and  the 
graceful  curves  in  wliioli  they  move  at  last  terminated  by  a  return 
to  tlieir  native  element,  from  which  they  presently  again  spring 
up  with  renewed  vigour.  These  airy  excursions  are  commonly 
tpgardod  as  occasioned  by  the  pursuit  of  Dorados,  Bonitos,  and 
other  flslies  of  prey  ;  but  this  is  probably  by  no  means  the  case, 
for  the  Flyirg.fisli  soem  freijuontly  to  rise  from  tlie  water  for  the 
mere  sake  of  exercising,  witli  pleasure  to  themselves,  those  powers 
of  niovenicnt  with  which  they  are  endowed,— just  as  we  see 
other  flshes  gambolling  about  in  their  usual  medium.  Whilst  in 
tbo  air,  lliey  are  ofuin  seized  upon  by  the  long-winged  sea-birds. 

569.  The  next  family,  SiLunin.^,  or  Silurv  tribe,  is  distin- 
tingiiisliud  by  tlio  want  of  scales,  having  only  a  n^ked  skin,  in 
which  largo  bony  plates  are  frecjuently  imbedded.  Many  of 
them  have  tlie  adipose  or  fatty  second  dorsal  fin,  which  is  a  pro- 
minent character  of  the  next  family.  The  species  included  in 
this  group  aro  mostly  river-fish,  of  considerable  size,  inhabiting 
wnnn  oHmates.  Many  of  them  have  the  first  ray  of  the  pectoral 
tin  very  strong  and  bony ;  and  the  6sh  can,  at  pleasure,  lay  it 
flat  on  the  body,  or  keep  it  fixed  in  a  perpendicular  direction,  in 
wbicli  case  it  bccomee  a  formidable  weapon,  capable  of  inflicting 
Yery  troublesome  wounds.  There  is  no  suflicient  reason,  how- 
ever, to  believu  that  these  wounds  are  venomous. — The  Miihji- 
teruria,  remarkable  for  its  electrical  powers,  bas  been  already 
noticed  (§  r.l3). 

570.  TIiu  two  remaining  groups  of  this  order  are  of  great 
importance  to  Man,  from  tlie  Ini'go  supply  of  wholesome  and 
paUtuble  food  which  they  yield.  The  first  of  these  is  the  family 
Salmoxid^,  or  Saltmn  and  Troiit  tribe ;  which  is  characterised 
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by  bating  all  the  rays  of  the  first  dorsal  fin  soft  or  jointed; 
and  the  second  dorsal  entirely  adipose,  lieing  merely  a,  fold  of  skin 
iocloeing  fat.  Tlio  speciea  of  this  family  arc  at  once  diatiu- 
gnblicd  from  the  SiluridiB,  by  liaving  tbo  body  covered  with 
scales ;  tlicy  are  generally  very  muscular,  and  poaseased  of  great 
strength ;  and  tliey  are  voracious  in  their  liabita,  feeding;  ratiier 
npoa  Insects,  small  Crustacea,  &c.,  than  upon  other  Fishes. 
The  different  snbdivisiona  of  the  group  vary  considerably  in 
regard  to  the  position  of  tho  fins,  and  tliu  degree  in  which  tho 
mouth  is  armed  witli  teeth.  Most  of  them  frequent  tho  estuaries 
of  rivere,  and  ascend  the  stream  at  regular  periods  to  deposit 
their  spawn  in  its  higher  parts ;  and  it  has  been  ascertained  that 
the  HiDie  fish  and  their  deacendanta  resort  in  successive  years  to 
one  particular  locality.  Nearly  all  the  members  of  the  family 
ar»  clouded  witli  transverse  dusky  patches  when  very  young,  and 
undergo  oonsiderahle  changes  in  their  livery  before  they  arrive  at 
their  full  growth.  Ilence  there  is  much  difficulty  in  determining 
their  species;  which  is  increased  by  the  circumstance,  that  the 
male,  in  many  instances,  appears  to  be  capable  of  propagation  long 
before  arriving  at  its  full  growth.  The  Salmon  of  our  own 
rivers  is  one  of  the  largest  of  tho  whole  family  ;  but  in  eonse- 
qnencc  of  the  eagerness  with  which  it  is  pursued  by  fishermen, 
it  does  not  often  attain  its  full  size  in  this  country.  Enor- 
mous specimens,  however,  are  now  and  then  captured  ;  a  weight 
of  40  lbs.  does  not  seem  very  nncommon  ;  and  in  1821,  a  speci- 
men was  exhibited  in  London,  weighing  8.3  lbs.  The  usnal  time 
at  which  the  Salmon  leaves  tho  sea,  is  the  autuniu  ;  it  remains 
in  the  rivers  during  the  winter ;  and  returns  to  the  sea,  after 
hating  deposited  the  spawn,  in  tho  spring.  The  yonng  fry, 
t«Tnii'd  Smalts,  are  carried  down  to  tho  sea  in  the  months  of 
April  and  May.  In  snme  rivers,  however,  they  do  not  make 
tlieir  QH-'cnt  until  the  winter;  and  in  others  they  even  delay  it 
until  the  spring.  These  variations  appear  to  depend  npon 
differences  of  temperature  in  the  rivers  themselves  ;  since,  when 
thoM!  ore  very  culd,  the  fish  avoid  passing  the  winter  in  them. 
Before  depositing  its  spawn,  the  Salmon  makes  a  furrow  with 
its  noM  in  the  gravelly  bud  of  the  river ;  and  its  eggs,  when 
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deposited  in  this,  arc  citreFully  coTered  tip.    The  rommon  Trtml 
entirely  n   fre»li-water   fish,   deligliting   in  rivers  wliioli  lia^c  % 
rapid  cTiim?iit,  nnd  alioundiog  also  in  many  streani-feit  lakes  ;  il 
lurks  dntini;  the  day  in  the  deep  pools,  under  the  shadow  of 
etonea,  or  under  precipitous  banks ;  and  becomes  active  to' 
evening,  wheit  it  begins  eagerly  to  pursue  its  prey,  which 
to  conirist  egpocially  of  Insects  and  aquatic  LarvK,  and  of  em; 
Cnistacen, — but  also  of  small  fishes,  and  the  ova  of  the  Uigvr 
ones, — The  CAar  is  considered   as  having  tile   most   dulii 
flavour  of  any  of  the  fishes  of  this  family  ;  it  is  a  lake  fish, 
is  not  very  common  in  this  country. — The  Smelt  resembles  the 
Sulmon  in  itH  habits,  but  is  much  smaller ;  it  has  been  funnd| 
liowever,  to  thrive  very  well  when  confined  to  fresh  water. 
Several  other  genera  exist  in  various  parts  of  tlie  world  ;  some 
them  approach  other  families  in  their  general  structure,  and 
exclusively  marine  in  their  habits. 

571  >  Thconly  remaining  family  of  this  order  is  that  of  Cl 
lOr/f^Ttn^t,  and  their  allies.  Tliese  have  a  scaly  body  tike 
Htnon's,  but  no  adipose  dorsal  fin  ;  and  there  ie  also  a  diffiT- 
enoe  in  the  arrangement  of  tlio  bones  of  the  jaws.  They  ore  for 
the  most  part  marine  fishes ;  only  a  few  species,  as  the  Shad 
and  White  Bait,  ascending  rivere  periodically  like  the  Salmon. 
The  habits  of  the  common  Herring,  in  regard  to  its  reputed 
migrations,  have  been  already  noticed  (§  54B) ;  notwithstanding 
llie  very  circumstantial  account  given  by  Pennant,  and  copiet^^ 
by  later  authors,  it  seems  now  to  be  well  established  that  th^f 
only  migration  of  the  Herring  is  from  the  deep  seas  to  the  shore^^ 
at  the  spawning  season,  and  frimi  the  shores  to  the  deep  seas 
when  this  is  over.  It  is  n  turioiis  and  perplexing  circumstance, 
that  the  shoalfl  of  Herrings  do  not  eontione  to  resort  to  the  same 
localities ;  bnt  that  they  will  leave  some  parts  of  the  coast  which 
they  had  been  accustomed  to  visit  with  regularity,  and  will  make 
their  appearance  on  others  which  they  had  not  previously  fre- 
quented' Their  food  consists  of  small  Crustacea  and  Fishes ; 
and  it  appears  that  they  do  not  spare  the  young  of  their  own 
race,  five  small  herrings  having  been  found  in  the  stomach  of  a 
large  female.     They  usually  swim  near  the  surface  of  the  water; 
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ftDil.  like  other  fiahoe  vrlioae  habit  ia  the  same,  their  gill-opcnjng* 
»rc  lATgc,  tlieit  respiration  conBirttirnblo  in  amount,  their  muscular 
energy  great,  and  their  demand  for  oxygen  so  constant,  that, 
wfava  taken  oot  of  the  water,  they  speedily  die.  The  Pilchard, 
Sprat.  S/i/pi,  Sf/iUe-Bati,  Sardine,  and  Aiiekot>/y  ore  all  more  or 
less  dofely  allied  to  the  Herring, — the  last  departing  from  it 
moat  widely.  The  range  of  the  Pilchard,  which  abounds  on 
the  Cornish  coast,  is  more  southern  tlmn  that  of  the  Uerring; 
and  tlio  Anchovy  and  Sardine  r«pliiee  the  Uerring  in  the  Medi- 
terranean, where 
it  is  unknown. 
Tlie  importance  of 
the  Herring  and 
Pilchord  Fiali  er- 
ics ia  very  great, 
e  notion  of  it  may  bo  formed  from  the  fact,  tliat  nearly 
500,000  barreU  of  herringa  only  have  been  cured  in  one  year ;  of 
iuh  more  than  half  were  exported.  The  number  of  peisons  to 
omthisFiahery  gives  employment  in  various  wa3rB,mu9t,  there- 
fore, be  very  considerable,  though  it  cannot  bo  eiaetly  estimated ; 
Mid  the  value  of  the  product  as  an  article  of  export  trade  is  very 
important.  The  total  number  of  persons  dirtetly  employed  in 
Uie  Cod  and  Herring  tieheriea  of  Britain,  as  Fishermen,  Coopers, 
urers,  Ac,  waa  nearly  87,Ol>0  in  the  year  1836.  Of  tlie  extent 
Pilchard  fishery  some  idea  may  be  formed  from  the  fact, 
■bout  12.000.000  of  these  fish  have  been  sold  for  home 
ption  aliine  in  a  single  year ;  ana  it  is  eaid  that  more 
tliui  tliis  number  hare  been  brought  into  one  port  in  a  single 
>T.  Tlie  principal  centre  of  the  Herring  fishery  ia  nt  Yarmouth 
NoKolk  ;  that  of  the  Pilchard  fishery  ia  the  neighhourhood  of 
le  Land's  Cnd- 

573.  With  the  preceding  order  is  arranged  by  Cuvier  the 
i.4fndotleuM  or  Brniij  Pilio,  which  haa  many  of  the  cliaractera  of 
the  Pike,  with  the  structure  of  the  head  (>f  the  Herring.  It 
dillera  from  both  these,  however,  in  having  the  body  covered 
witli  a  ease  composed  of  dense  bony  sqnare  scales  ;  which  ore  ao 
fitted  together  as  to  fonii  a,  iiioGt  complete  armour.     An  in- 
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creased  knowludgc  of  its  internal  structure,  howcTer.  and  of 
fossil  species  uiuat  ncaily  allied  to  it  (wliict  are  very  nuiiic. 
in  tlio  older  rocks),  haa  led  to  a  Tery  difTercnt  position  being 
assigned  to  it.  Its  skclutoa  differs  in  many  particulars  from 
that  of  ordiaory  Fieljes,  and  preaenta  several  points  of  resemblanoe 
to  Reptiles  ;  and  this  approximation  is  equally  rcntarkable  in 
the  structure  of  the  respiratory  apparatus, — tho  air-bladder  being 
double,  and  communicating  wiih  tho  irsophngua  by  a.  regular 
trachea  or  wind-pipe,  furuiahed  with  a  glottis  at  ita  upper  ex- 
tremity, so  as  to  bo  nearly  as  complete  as  the  lungs  of  the 
Siren.  In  regard  to  the  order  of  Saui-oid  hshcs,  of  n  liicli  this  is 
nearly  the  ouly  genus  at  present  remaining,  but  vrliicit  was 
once  the  predominant  group  of  Fishes,  more  will  be  siud 
hereafter  (J  o82).  The  Lepidostcus  is  an  inhabitant  of  the 
rivers  and  lakes  of  America,  must  of  the  species  being  restricted 
to  its  warmer  parts. 


Ordeu  III.— MALACOPTERYGII  SUB-BRACH!ATI. 

573.  The  Fishes  of  this  order,  bom  the  position  of  their  fins, 
have  greater  facility  of  ascending  and  descending,  than  the  ab- 
dominal fishes ;  and  tho  range  of  depth  inhabited  hy  the  same 
animal  is  consequently  greater, — except  where,  as  in  tho  Flat- 
fish, there  is  n  peculiar  adaptation  to  a  residence  at  tbe  bottom 
of  the  sea.  The  first  family  is  that  of  the  Gadid.e,  or  tbo  Cod 
tribe ;  wLich  have  a  long  body,  rather  slender,  and  covered  with 
soft  scales, — the  head,  howeier,  being  naked.  They  live  for  tho 
moat  part  in  the  seas  of  cold  or  temperate  climates ;  and  from 
their  size  and  their  tendency  to  congregate  in  particular  localities, 
as  well  as  from  the  wholesomencsa  and  good  flavour  of  their  flesh, 
they  are  probably  more  important  to  Blan  than  any  other  family 
of  Fisli,  The  Cod  fishery  on  the  banks  of  Newfoundland  sends 
avaat  supply  to  almost  every  port  of  the  world  ;  and  the  amount 
caught  on  tlie  British  shores  also  is  very  considerable.  The 
appearance  and  quality  of  the  fish  vary  considerably  according 
to  the  nature  of  the  ground  on  which  it  is  taken.     Its  repro- 
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dnetive  powers  are  enormous ;  the  ruo  of  a  single  female 
liaTiDg  been  estiniated  tu  contain  nine  millions  of  eggs.  Nearly 
allied  to  Ihc  Cod,  are  tlie  Haddock,  Whiting,  Uaie,  Linif,  Rocir- 
litiff,  Coal-jith,  and  others.  The  first  of  these  is  considered  as 
the  moi!t  delicate  of  the  whole  family,  when  fresh  ;  but  it  does 
not  take  salt  well ;  and  for  preserTation,  the  Cod  and  Ling  excel 
th«  reit. 

574.  The  eecond  family  of  this  order  cnnsistB  of  the  Pleuro- 
KECTIPX,  ur  Flai-jii/i.  These  present  several  remarkable  pecu- 
liarities of  structure  ;  by  which  they  are  distinguished,  not  only 
from  ail  other  Fishes,  but  even  from  all  other  Vcrtcbrated  animals. 
Their  body  is  extremely  compressed,  or  flattened  at  the  sW«  ; 
the  animal,  however,  does  not  habitually  swim  with  these  sides 
erect  in  the  water,  but  usunily  lies  flat  on  the  bottom,  one  aide 
being  in  contact  with  it,  and  the  other  being  directed  upwards. 
The  lower  side  is  generally  white,  whilst  the  upper  is  brown  ; 
and  ibe  former  is  commonly  (but  erroneously)  regarded  as  the 
belly  of  the  fisli,  and  the  latter  as  its  back.  The  dork  colour  of 
the  upper  surface  harmonises  with  that  of  tho  bed  on  which  the 
fish  lie  ;  so  as  to  enable  them  to  conceal  themsclvea  from  their 
foea,  or  to  watch  for  their  prey,  without  being  themselves  ob- 
served. Individuals  are  oceaaioually  met  with,  in  which  both 
aides  are  coloured  alike  ;  these  are  »iid  to  be  "  Doubles."  It  is 
nsually  the  coloured  aide  which  is  doubled  ;  though  it  is  occa- 
nonolly  the  white  one.  By  a  change  in  the  position  of  the 
head,  both  the  eyes  are  brought  round  to  the  light  side,  so  as  to 
look  upwards,  when  the  fish  is  lying  on  the  bottom  ;  this  change 
may  bo  designated  as  a  sort  of  tvviijting-round  ;  but  it  also  in- 
volves &o  unequal  development  of  the  hones  on  tho  two  sides  of 
tite  bead,  which  shows  itself  in  the  mouth.  Of  the  pectoral  £ns, 
too,  one  is  usually  larger  than  the  other.  The  dorsal  fin  is  con- 
tiaoei)  slong  the  whole  of  the  ridge  of  tho  back,  from  the  head 
U>  the  t4il ;  and  ttie  anal  Ro  usually  forms  a  like  continuous  ex- 
paanon  below,  sometimes  uniting  with  the  ventral  fins.  These 
fishM  liave  no  air-bladder,  and  they  seem  to  have  little  power  of 
rising  from  the  bottom.  When  disturbed,  they  will  raise  them- 
ttlvea  into  a  vertical  iiosition,  so  as  to  show  their  white  sides  ;  and 
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lliev  tlien  dart  along  willi  great  rapiiUty  ;  but  tliey  aooo  return 
to  t1iL-ir  U!iu!il  |io«Cure,  and  glide  along  with  a  suit  of  unilulaiisg 
motion,  at  a  little  distance  Irom  the  bottom.  Tho  Flat-fialiH 
are  V(>ry  tunacioua  of  lift.- ;  and  the  flesli  of  all  of  tliciii  is  very 
pulatablu.  Tliat  of  tlie  Turbot  is  comiiieKil  via  tlio  iuo~t  delicAt* 
nffurdi'd  by  any  marine  fieli.  Altbougb  must  of  tlit^  specia 
aro  exclusively  marine,  yi.'t  the  Flounder  and  some  otbul* 
occa.sionally  ascend  rivoni,  and  thrive  in  brnckisli,  or  eyen  in 

qilitf  fresh  wnter.    The  Plaiett 
^,"iVh  FUrUHilfr,  Turliol,  Dab,  FltJitt 

Briil,  SoU,  and  other  well 
known  fish  of  this  family,  an 
cloBt^Iy  allied  to  each  ntbtr, 
both  in  stnicture  tind  hab!l«: 
and  they  are  all  iohabitanli 
of  Britieb  seas.  The  Haiiiut, 
also  an  inhabitant  of  the 
NurlliiTU  seas,  is  larger  tlian 
any  onu  of  llieae,  attaining  n  b.'ngth  of  six  or  seven  feet,  and  « 
weight  of  300  or  400 lbs.  Its  flisli  is  rather  coarse  and  dry,  hut 
ii  admits  of  being  sahcd.  In  some  of  the  Mediterranean  species, 
the  eyes  look  towards  the  left  side,  instead  nf  towards  the  right  ; 
the  latter,  though  the  ordinary  rule  iif  the  family,  is  EomctimeB 
departed  from  in  other  species;  the  individuals  that  exhibit  the 
unustinl  foimntinn,  being  said  to  be  "  reversed."  As  an  in- 
Btnnce  of  the  extent  and  importance  of  the  Fisheriesi,  of  vthich 
this  family  ir<  the  object,  it  may  be  ruentiunuil  that  the  Dutch 
draw  about  80,000f.  per  annum,  for  the  supply  of  Turbot  alone 
to  the  LonduD  market;  and  it  it  estimated  that,  of  tho  whole 
quantity  brought  to  Billingsgate,  the  Dutch  is  not  more  thtn 
one- fourth. 

573.  The  third  and  last  family  of  theaccund  division  of  Soft- 
rayed  fishes,  ie  but  a  small  one  ;  and  consists  of  a  group  which 
ia  charaetcrisod  by  the  imion  of  the  ventral  fins  into  a  sort  of 
auckor,  or  disr,  that  enables  them  to  form  a  strong  odht^ion  to 
rocka  and  other  linrd  substances.  In  this  manner  they  cftn 
remain  and  find    theit  food,   in  situations  whore  every  otlier 
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CpedM  of  fiah  would  be  swept  away  by  the  current.  From  this 
etiriiiuH  conrumiation,  titcj  have  received  the  niLnie  c>f  DiBcojiou. 
Tlieir  tkin  ia  slimy  and  nuked,  or  witli  liaMl  graiiiB  inibeddoil 
ID  it.  Their  pectoral  fins  arc  large  ;  and  tijoy  swim  with  great 
vivacity  in  shallow  water,  and  near  coaHts.  Soverftl  species  of 
this  family,  moat  of  them  smnll,  are  found  ou  the  soutli  and  west 
rriiLSis  of  England.  One  of  the  largest  is  known  ae  the  l.nnip~ 
fith  ;  thii  is  fiiund  as  far  northwards  as  tlie  margin  of  the  Polar 
ice,  and  is  a  palatable  article  of  food  ;  its  nama  is  derived  from 
the  chinrnini-s.''  of  ilt  fona,  its  height  being  about  half  ita  length, 
and  its  thickness  about  half  its  height.  The  Itemora,  or  Sitek- 
hy'/liA.  (5  ii2JI),  ia  placed  by  Ouvier  in  this  family,  although 
ita  di^c,  or  sticker,  is  tm  ontirdy  different  in  its  position  ;  but 
he  nanarks,  that  it  might  be  placed  by  itself,  as  the  type  of  a 
distinct  family. 


Obdkr  IV.— MALACOPTERYGII  APODA. 

I>7ti.  The  fishes  in  nhich  the  ventral  Gna  arc  ulnays  wanting, 
fonn  1ml  «  single  natural  family;  Mub^nid^.,  or  the  Ed  tribe. 
Those  u«  at  onco  known  by  their  long,  slender,  anake-like 
bodies,  corered  with  a  soft  skin,  and  having  the  scales  very 
minute,  and  often  almost  inviaible.  The  giil-orificeB  are  very 
•mall,  and  are  prolonged  far  back,  co  that  a  sort  of  long  passage 
is  formed  from  the  branchial  chamber  to  the  surface  of  the  body. 
In  this  manner  the  gills  ore  so  much  sheltered,  that  the  fish  can 
rrmaiu  out  of  the  water  for  a  consider.ible  time,  without  those 
<n'guns  being  rendered  unfit  (by  becoming  dry),  to  carry  on  the 
miiiration.  Of  course,  the  iKoces  of  water  to  the  gills  cannot 
at  Any  timn  be  so  free,  as  it  is  in  fishes  with  large  gill-openings  ; 
and  their  respiration  may  be  habitually  less.  It  is  in  animals 
with  a  feeble  ri<9pirat!on,  as  has  been  already  remarked  in  the 
case  of  Reptiles,  that  we  find  the  greatest  tenacity  of  life  ;  and 
erery  one  knows  the  difficulty  with  which  the  Eel  is  killed — the 
most  cruel  injuries  being  oustained  by  it  without  the  loss  of  its 
vitality.     The  ordinary  Eels,  of  which  there  are  several  species, 
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inlialiit  ponds,  rivers,  and  the  brack iaii  water  at  llio  moutliS  uf 
rivers.  In  the  autumn  tliey  make  llieir  waj*  to  the  sea  in  vast 
numbers ;  fur  tlie  purpose,  it  ia  liclieveil,  of  depositing  tlicir 
spawn.  &lyria<ls  of  minute  Eeb,  tliree  or  four  inclics  long,  arc 
seen  ill  tbe  spring,  making  tlu-it:  way  up  rivers,  and  dispersing 
into  the  tributary  Btreams  as  tliey  proceed  ;  but  whether  tha 
parent  EoL<  thus  retarii  is  uncertain.  It  u  well  kuown  that  tlie 
Eels  which  iuhabit  Inlaud  lakes  and  ponds,  whence  they  cannot 
escape  to  the  sea.  are  able  to  breed  without  this  ioigration  ;  but 
it  appears  that  their  season  U  somewhat  later,  the  water  in  such 
eitnntione  being  colder  than  that  of  the  sea  in  the  early  spring. 
Eels  frequently  quit  the  water,  in  warm,  damp  nights,  and 
wander  over  the  grass;  either  in  quest  of  worms,  frogs,  or  other 
food  ;  or  in  orJor  to  change  their  locality. — Many  of  this  family 
ore  chiefly  marine  ;  though  they  ocoaaioually  stray  into  the 
mouths  of  rivers :  this  is  the  cose,  fur  instance,  with  the  Cofi-fgr, 
which  ia  one  of  the  largest  of  the  whole  order,  aometimes  mea- 
suring six  feet  in  length,  and  being  as  thick  as  a  man's  leg. — 
The  OpkUiiriti,  or  Stale  Ed  (su  called  from  its  strong  resem- 
blance to  a  serpent)  of  tba  Mediterranean,  att.iins  the  same 
length,  but  is  not  so  thick.  In  the  genus  Murcfna,  and  its  allies, 
the  pectoral  as  well  aa  the  ventr;i!  lins  aro  wanting ;  and  the  gill- 
openiugs  aro  extremely  small.  This,  too,  is  a  Mediterranean  fish ; 
it  was  much  esteemed  by  the  ancients,  who  kept  it  carefully  in 
ponds;  and  there  is  a  well-known  story  of  a  cruel  maater,  who 
caused  his  offending  slaves  to  bo  flung  alive  into  the  ponds,  to 
feed  tlie  Muriatite.  The  common  species  grows  to  the  length  of 
three  feet  or  more  ;  its  surface  ia  mottled  brown  and  yellow  ;  and 
it  is  very  voracious  and  ugly.  In  some  of  the  genera  nearly  allied 
to  this,  tlie  gill-passages  unite,  so  as  to  open  externally  by  a 
single  orifice  on  the  under  side  of  the  neck  ;  and  in  several  of 
these,  we  find  the  air-bladder  almost  as  completely  presenting 
the  characters  of  a  rudimentary  lung,  as  in  the  Sauroid  Fishes 
{§  588). 

577.  The  Gt/mtioii.  or  Eleelrie  Eeh  (§  5-10),  and  their  allies, 
have  been  separated  from  the  preceding  family  by  some  oatu- 
ralists,  on  account  of  the  less  complete  inclosure  of  the  giU-oovers 
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by  tlie  skin,  and  of  tlie  absence  of  the  dorsal  fin  (Fig.  262).  It 
is  to  the  true  GTinnotiia,  that  the  electric  power  is  confined  ;  and 
the  gronp  includes  Bevetal  otiier  genera,  of  which  some  belong  to 
the  British  seas.  Of  these  niaj  be  mentioned  the  Li'ptocfpkalua, 
or  MorrU,  which  is  a  small  riband -shaped  fiah.  with  a  body  so 
thin  and  transparent  that  its  iutpmal  structure  can  be  Been  with- 
out dissection  ;  it  lurks  among  sea-weeds,  and  is  very  lively  in 
its  motions.  Tlie  Jmnoiij/lft,  or  Launcei, — one  of  which  ia  known 
to  fishonnen  by  the  name  of  the  Sand'Eel,  and  auotlier  as  tlie 
Sand-Launce, — are  remarkable  for  their  habit  of  burrowing  in 
the  sand,  in  which  they  find  the  worms  that  constitute  tlieir  chief 
food.  Tliey  hecotae  in  their  tnrn  the  prey  of  the  Salmon ;  to 
whose  support,  whilst  they  ore  in  the  estuaries  of  rivers,  the 
Lauaccs  arc  believed  to  contribute  largely. 


OnoEit  v.— LOPHOBEANCHII. 

578.  This  order  consists  of  a  small  group,  which  is  separated 
from  all  other  Osseous  Fishes  by  the  structure  of  the  gills ;  which, 
instead  of  hanging  from  the  branchial  arches  in  fi'ingee  of  parallel 
fibres,  disposed  like  the  teeth  of  a  comb,  are  set  upon  tht-m  in 
small  round  tufts,  arranged  in  pairs.  From  this  peculiar  con- 
formation, the  name  of  the  order,  which  signifies  tuft-gUlfd,  is 
derived.  The  gills  are  defended  by  a  large  operculum,  which  !■ 
attached  by  a  membranous  covering  on  all  sidea,  except  at  one 
part  where  a  sranll  hole  is  left  for  the  escape  of  the  water.  Tliese 
fishes  arc  also  distinguished  by  having  their  bo'ly  covered  with 
shields  or  small  plates,  which  often  give  it  an  angulnr  form.  In 
general  they  are  of  small  size,  and  often  without  flesh.  Tliey 
do  not  present  many  points  of  general  interest;  but  there  aro 
certain  peculiarities  in  their  organisation,  which  aro  very  interest- 
ing to  the  Naturalist.  In  the  Si/7iifnathu»,  or  P\pe-Ji»h,  wliicb 
baa  s  prolonged  muzzle  like  that  of  the  Fistularidce  ($  5G(>),  the 
•ggs  are  not  deposited  as  in  other  Fishes,  but  are  conveyed 
into  a  sort  of  pouch,  formed  by  a  doubling  of  the  skin  under  the 
body  of  the  taale :  tins  poach  is  under  the  abdomen  in  some 
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apeciee,  and  at  the  hase  of  the  tail  in  otliera.  In  tliia  poucli  tbe 
egga  become  matured  ;  and  when  the  fry  are  ready  to  escape,  it 
opens  and  allows  them  to  pass  out.     This  contrivsnce  reminds 

us  of  the  pouch  of  the  Marsapial  Mammalia ;  but  there  is  this 
striking  difference,  that  in  the  latter  It  is  the  Female  which  nfforits 
this  protection  to  tlie  young,  whilst  in  tbe  Pipe-fishes  it  is  the 
Male.  It  has  been  asserted  that,  even  afl^r  the  yonng  bsTC 
([uittcd  the  pouch,  they  will  return  to  it  again  ;  and  that  the 
parent  shows  great  attachment  to  them.  The  Hiypocnrnptit 
(Fig.  25!))  has  a  prchensilo  tail,  unfurnished  with  any  finny 
expansion ;  and  ia  enabled  by  its  means  to  climb  or  hold  on  by 
the  stalks  of  marine  plants.  It  ia  only  in  the  dead  specimen, 
that  the  neck  acciuirea  the  peculiar  bend,  which  gives  its  hi'ad  the 
reaemblancD  to  that  of  a  Horse,  from  which  its  name  ia  derived. 
Tlio  Piyoiia,  though  furnished  with  a  snout,  has  tbe  mouth 
beneath  it ;  the  pectoral  fins  arc  large,  and  ore  spread  out  iu  a 
wing-like  manner ;  whence  these  ciirioua  Fishee  hare  derivcii 
their  name,  which  signifies  Flying  Horses. 


Order  VI.— PLECTOGNATHI. 

679.  We  next  come  to  another  small  order,  which  forms  a 
connecting  link  between  tbe  Osaeous  and  Oartibginous  fisliea.  Il 
resembles  the  latter,  in  having  the  upper  jaw  attached  to  the 
cranium,  in  such  a  manner  as  tu  possess  but  little  )>owor  of 
motion  (whence  is  derived  the  name  of  the  Order,  which  means 
laving  tlie  jnwe  soldered),  and  also  in  the  imperfect  ossification 
of  the  skeleton.  Still,  in  its  general  conformation,  the  skeleton 
rather  resembles  that  of  the  bony  fishes.  The  gill-lid  is  con- 
cealed under  the  thick  akin,  aa  in  the  preceding  Orders ;  and 
there  ia  but  a  small  giU-opening  on  either  side :  tbe  ribe  aro 
scarcely  developed.  This  Order  includes  two  families,  which  aro 
distinguished  by  the  structure  of  their  teeth.  In  the  fii«t  of 
these,  the  GyrnnodotiUi,  or  Fislies  with  naked  teetli,  the  jaws  are 
shaped  like  the  beak  of  a  Parrot ;  and  ore  composed  of  parallel 
platc8  of  a  substance  resembling  ivory.     These  arc  reproduced  aa 
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bM  09  they  are  destroyed  Ly  we»r ;  and  tliey  constitute  very 
efficient  instruments  for  grindiag  down  tlie  fuud  un  wliicli  these 
Animals  lire, — wliich  coneists  of  Crustacea  and  sea- weeds.  To  tliis 
hmiiy  belong  the  Gtobe-jiikts  ;  wliitli  are  bo  named  from  tlieir 
power  of  distending  themselves  into  a  spliericiil  form,  by  inflating 
witb  «r  a   Urge  sac  contnioed  in  the  itbdumen.     When   thus 
distended,  they  Ouat  aliing  the  nater  with  the  back  downwards, 
swimming  ouwatdaby  meaus  of  iheir  pectoral  fins  ;  and  they  are 
with  a  series  of  large  spines,  whicli  are  raised  up  when 
body  is  thus  inflated,  so  as  to  fonn  a  very  cflieient  means  of 
lence.     From  this  List  circumstance,  these  Fishes  have  been 
iM  termed  Porcupine -fish.     There  are  three  genera  in 
ich  this  curious  power  exists  ;  the  Diodon  (two-toothed),  in 
ieh  tbcro  is  no  furrow  or  diTision  io  the  jaws,  so  that  eitch 
liko   a   single  tooth; — the   Tr'ioi/on    (three-toothed),    iu 
there  is  a  division  in  the  centre  of  the  upper  jaw  :  so  as  to 
divide  it,  ns  it  were,  into   two  teeth  ; — and   the  Tttrodvn  (four- 
toothed),  iu  which  there  is  a  division  of  this  liind  in  eaeb  jnw. 
Besides  these,  this  family  contains  the  Orthagoritcia,  or  Sun-Juih 
(so  named  from  its  rounded  fom))>  which  looks  like  the  antmor 
half  of  a  fish  cut  in  two  in   the  middle.      It    has  the  power  of 
floating  with  its  head  and  eyes  above  water ;  but  not  of  distend- 
ing itaelf  with  air;  in  this  state  it  moves  along  sideways,  very 
\      slowly,  hovFever ;  and  nppear.t  like  a  dead  or  dying  jisli.     The 
1      Sun-tish  (or  Moon-fish,  as  it  is  sometimes  called)  attains  a  con- 
^^nderable  size ;  of  the  short  species,  which  is  most  remarkable 
^^k  ita  pecnliarity  of  fwm,   individuals  have  been  freqaently 
^«Mlght  iDMSiiring  four   feet  in  length,  and  nearly   as  much   in 
brnaddi,  and  weighing  -lOU  Iha. ;  and  it  has  been  stated  occa- 
sionally to  attain  double  that  weight. 

5SU.     In  the  second  family,  that  of  Balistidx,  or  FiU'Jii/iet, 

the  jaws  are  armed  with  a  small  number  of  distinct  teeth  ;  the 

skin  is  either  rough,  or  covered  wltli  very  hard  scales, — whence 

leir  name,  and  the  mouth  is  prolonged  into  a  sort  of  pyramid. 

general  form,  and  in  the  brilliancy  of  their  colours,  they 

a  considerable  resemblance  to  the  Chistodons  ($  556)  ;  and, 

like  them,  they  inhabit  the  hcos  of  warm  regions,  keeping  near 
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th«  euri&cp,  or  in  ihe  neighbourhood  of  rocks.     Some  of  theio" 

ara  remarkable   for  the  appendages    witii    which  the  body  it 

fiinvishcd,  whicb  are 
e9i>eciftlly  striking  ia 
tlio  BaluleM  p&neiU*- 
gerta ;  their  use,hon- 
evcr,  is  entirely  un- 
known.—The  Oiira- 
ciutii,  or  Tnink-jUha, 
should  probably  be 
placed  in  a  distinct 
family,  so  n^markably 
are  they  distinguished 
by  the  mode  in  whch 
tht>  body  is  protected. 

The  head  and  body  are  covered  with  plates  of  bone,  soldered 

together  in  auoli  a  nianncr  as  to  form   an  inflexible  cuirass ; 

leaving   only   the  tail,   the 

fina,  the  mouth,  and  a  gmall 

margin  of  the  gill-opening, 

capable  of  motion, — all    of 

which  moveable  parts  pass 

through     openings    of    the 

cnirasa.     The  greater  part 

of    the    vertebrte   also   aro 

soldered  together.     There  are  no  ventral  6ns,  and  the  dorsal  and 

anai  are  email  and  are  placed  far  back  ;  there  is  little  flesh  ;  but 

the  liver  is  largo,  and  abounds  in  oil.     The  surface  is  often 

armed  vritb  «pines.     No  species  of  these  singular  Fish  are  known 

in  the  British  seas. 


Fm.  179.— TiiWK.Pn™. 


Orber  VU.— CHONDROPTERYGII  BRANCHIIS 
LIBERIS. 

581.  Wc  are  now  arrivei]  at  the  true  Cartilaginoua  fiiihea 
(5  525) ;  of  which  the  first  order  90  far  rcaembles  the  Oaseoua 
group,  that  the  gills  ore  connected  externally  with  a.  single  wide 
opening  on  eaoh  side,  furnished  with  an  operculum,  or  gill-cover. 
All  the  Fishes  of  this  order  are  considered  by  Cuvier  as  be- 
longing to  a  single  family  ;  but  they  may  bo  probably  belter 
UTOogei]  under  two  foiinilieH,  the  AciPBNSERto^  or  Sturffconi, 
and  the  Cbim^ridj^,  or  ChimtBTiu, — t!iu  former  having  mure 
aflinity  to  the  Osseous  fishes,  and  the  latter  to  the  Sharks.     The 

dy  of  the  Sturgeon  is  inoru  or  less  covered  with  bony  plates. 
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id  in  longitudinal  rows  ;  and  the  head  is  armed  with  the 
same.  The  mouth  is  situated  beneath  the  elongated  muzzle,  and 
is  small  and  toothlees.  The  air-bladder  is  very  large,  and  com- 
tnunicatea  by  a  wide  opening  with  the  gullet ;  and  in  this,  and 
other  points  of  their  internal  conformation,  the  Sturgeons  ahow 
a  considerable  approach  to  the  Lizards,  whence  they  ore  ranked 
among  the  Sntiroll  fishes  (§  fiGQ).  The  form  of  the  tail  is 
lolher  mark  of  resemblance  ;  for  the  vertebral  column  is  con- 
lued  into  the  upper  portion  of  the  caudal  fin,  the  lower  one 
ling  given  off  from  its  underside, — instead  of  Btopi)ing  short  at 
its  commencement,  and  sending  off  the  upper  and  lower  portions 
of  the  fin  in  the  same  manner,  as  in  nearly  all  other  Fishes 
(Fig.  240),  Sturgeons,  like  Salmon,  nacond  large  rivers  for  the 
purpose  of  spawning;  and  they  are  the  subject  of  valuable 
fisheries.  They  are  more  abundant  in  the  Continental  rivers 
an  in  those  of  Britain  ;  and  are  particularly  numerous  in  those 
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wfaidi  Ul  iDto  the  Black  and  Ciq)iaB  aem.  The  cammoB 
Stn^eoB  attMiH  the  length  of  rix  (eet ;  but  the  gmX  Stmgeoii 
ha«  been  found  twelre  oi  ereo  fifl«en  f(«t  in  length,  mad  trei^hiiig 
from  1 200  to  3000  Iba.  The  fiesh  o(  the  former  is  Terr  palaUble 
and  nholesomc,  resembling  veal  in  ita  character ;  thai  of  Uie 
istUrr,  however,  ia  not  esteemed.  The  Steria  is  a  smaller 
ipeciea,  about  two  feet  long ;  which  ia  fouad  in  the  Kuiaian 
rivers,  and  ia  ooiundered  a  great  delicacy.  All  the  species  are 
valued  on  account  of  the  c:xcel]eiit  Isinglass  which  ia  yielded  by 
their  air-bUdilcrs ;  and  their  roe  is  salted  and  prepared  by  the 
Basnana,  fanning  a  diah  termed  coriart-  More  than  400,000  lbs, 
of  this  have  been  prepared  in  the  Caspian  fisher}-,  in  a  single 
year. — The  CsmfiiiDf  have  the  gills  not  entirely  free  at  their 
extremities  but  partly  attached,  as  in  the  Sharks  ;  and  altlioiigh 
there  ia  cxtemally  hut  a  single  gill-openlDg,  yet  internally  there 
are  five  separate  pasesges,  terminating  in  ttie  common  apeiture. 
They  lay  large,  flattened,  eggs,  included  in  a  sort  of  leathery 
covering;  in  which  reelect,  also,  they  rcsenilile  the  Sharks. 
Tlie  commonest  species  is  known  undar  tlie  name  of  the  ''  King 
of  the  Herrings." 


Okber   VIII.— CHONDEOPTERYGII   BRANCHIIS 
FIXIS. 

58S,  This  order  includes  the  two  families  of  Sharks  and 
Unys  ;  which,  though  very  different  in  external  form,  agree  in 
many  points  of  internal  structure,  and  particularly  lu  having  the 
gills  fixed  at  their  extremities  to  the  ontersides  of  the  gill-cavity, 
and  in  having  a  aeries  of  .apertures,  through  which  the  water 
posses  out  from  each  branchial  arch.  In  these  particulars  they 
currospond  with  the  lost  order  of  the  class, — that  of  Cyclostome 
Fishes ;  hut  they  differ  from  them  in  Having  a  much  more  per- 
fiict  skeleton,  and  in  having  both  pectoral  and  ventral  fins.  The 
diffiTunces  between  tlie  two  familios  of  SqDALiD.f:,  or  the  Shark 
tribe,  and  Raid^^  or  the  Ray  tribe,  chiefly  consist  in  their 
(.-xternal  form  ;  Iho  body  in  the  former  being  elongated,  and  tliu 
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SO 


tul  oxtrenioly  Si^^liy ;  wliilst  in  the  Intter  tlie  body  is  sliort  uid 
flnl.  Uie  pectoral  fins  iniiDenacly  extEiidcd,  and  the  tail  sleailer. 
IX  tlio  true  SAarlt,  there  nre  several  species,  of  fvhioU  tlio  H'litM- 


fK.  IBI.— Wiinn  Siianti. 


thark  19  the  moat  notorious.  It  sometimes  attains  the  length  of 
twenty  feet,  and  its  moutli  is  mifiiciently  wide  to  cnaLIt:  it  to 
receive  tlie  lliigh  or  oven  the  body  of  a  Man.  Tlila  species 
inhabits  must  of  the  aeoa  of  warm  latitudes  ;  but  it  is  rarely  or 
never  seen  near  our  own  ehores.     Tlie  Fux-shark^ot  Threthtr,  ia 


Fib.  aas — Foi-smmi. 


remukoble  for  the  great  development  of  the  upper  lobe  of  the 
caiidkl  fio,  into  which  the  vertebral  col nmn  is  prolonged  (§  ^81); 
ihia  being  nearly  as  long  as  the  entire  body.  This  fish  is  oecaaion- 
ally  met  with  on  our  own  coasts,  and  sometimes  attmns  the  entirt 
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length  of  from  ten  to  twelve  feet.  Ita  gape  ia  not  so  wide,  iif.r 
are  ita  teeth  so  forinidable  in  proportion  to  its  size,  as  those  uf 
thu  preceding  ;  but  its  tail  is  a  powerful  weapon,  and  it  is 
exocedinglf  buld  and  voracious  in  iis  dispuHitioD.  It  liaa  been 
stated  on  good  aiitliority,  tliat  it  is  not  uncotnmon  for  a.  Thresher 
to  appronch  a  herd  of  Dolphins  which  may  bo  sporting  in  unsus- 
picious security,  and  by  one  splash  of  its  tail  to  put  theai  all  to 
flight,  like  eo  many  Imrea  bi;fi>re  a  bound  ;  yet  the  Dolpliin  is 
six  times  the  bulk  of  the  Thresher. — The  Blac-ikark  bears  more 
Tcacmblance  to  the  White  ta  its  general  form,  but  is  much  smaller, 
not  exceeding  sis  or  seven  feet  in  length.  It  is  very  common  off 
the  Cornish  coast,  and  ia  extremely  troublesome  to  the  fishenneB 
during  the  Pilchard -fishing  season,  cutting  their  lines  and  net«, 
and  devouring  the  fish. — The  Porbeagle  belongs  to  an  allied 
genus,  Latnna,  which  differs  from  the  true  Sharks  in  having  a 
pyramidal  anout,  and  the  gill-oponirgs  placed  ratlicr  further  for- 
wards. Its  common  name  sDcms  to  be  compounded  of  Toriioisn 
and  Beagle  ;  for  it  bears  some  resemblance  to  the  former  in 
shape,  whilst  it  corresponds  with  the  latter  in  its  habit  of  hunt- 
ing in  packs.  It  is  occasionally  met  with  on  almost  all  parts  of 
tliB  Britiah  coasts,  being  found  chiefly  in  currents  near  rocky 
places ;  it  is  voracious  in  its  habits,  awallowiug  entire  Fishes  of 
two  feet  in  length. — The  Notulamat^  which  is  an  inhahitant  of 
the  Mediterranean,  is  the  largest  of  the  true  Fishes,  its  length 
being  sometimea  as  much  as  thirty-aix  feet ;  but  it  is  compara- 
tively harmless. 

583.  This  family  con titins  many  other  genera,  more  or  less 
departing  from  the  ordinary  type  ;  among  these  we  may  mention 
the  curious  ^yjtBna  or  Hammer-htaded  Shark;  wliich  resem- 
bles tlie  ordinary  Sharks  in  the  form  of  its  body,  hut  has  its 
snout  prolonged  into  the  form  of  a  double-headed  hammer,  with 
an  eye  in  the  middle  of  each  extremity.  It  is  occasionally  met 
with  in  European  seas,  attaining  the  length  of  twelve  feet, 
and  larger  ones  are  said  to  inhabit  the  tropical  ocean. — 
The  Dn/i-Jkh  is  nearly  allied  to  the  Sharks  ;  and  ia  probablv 
more  abundant  on  our  ovni  coast  than  any  other  of  the  order. 
Almost  every  one  who  walks  along  the  shore  may  meet  with  its 
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•gf^  wliioU  ve  enclosed  in  fiat  obloog  cases,  witli  a  long  tendril 
from  each  corner,  Ly  wliich  it  clings  to  solid  bodiM,  or  to  sea- 
weed.    In  lliese  coses,  whiuli  are  cummonlv  koown  by  the  name 


383. — UaHNBILIIIUDIED  SB4IIII. 

of  "  Curies*  purses,"  there  is  a  fissure  at  each  end,  which  admits 
the  free  acceaa  of  scO' water  to  the  epg ;  and  through  one  of  these 
the  young  subsequently  escapes.  Tlio  Small  Spotted  Dog-fiah  is 
the  species  moat  common  on  our  own  shores  ;  and  it  ia  not  ouly 
very  troublesome  to  the  fishermen  by  entangling  itself  in  tbeir 
nets,  but  also  by  frightening  away  the  sboals  of  Herrings,  &c., 
which  are  migrating  towards  tlie  coast. — The  last  fish  of  this 
family  bere  to  be  noticed,  is  the  PrUtu  or  Sate-^h;  so  named 


^mi^, 


FtO.  2H4--'bjW.FlMl. 


from  the  extension  of  its  snout  into  a  long  tl.it  blade,  furnished 
with  a  row  of  sharp  spines,  resembling  teeth,  on  either  side. 
Willi  this  formidable  weapon  the  Saw-fish  attacks  the  largest 
Whales,  and  inflicls  very  severe  wounds.     It  sometimes  attains 
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tho  length  of  twplre  cr  even  firtein  feet.  This  fifili  is  very  wide^ 
distributed,  being  found  in  tlic  uctic,  aDtorclic,  aud  tropical  seu; 
but  it  seldom  approaciies  tlie  sliore. 

584.  The  trne  Itityt,  typical  of  the  family  Eaid^  have  tbfr^ 
body  BO  flattened,  that  the  pectoral  fins  seem  like  a  cod  tin  nation 
of  it ;  a.nd  tlie^e  niL'et  in  froot  of  the  snout,  and  ore  prolonged 
backwards  Aa  far  us  tliu  ventrnl  fins;  tlius  giving  to  the  n-holr 
body  a  nearly  circului  form.  The  eyes  arc  aitiiated  on  the  upper 
side  of  the  body,  as  in  the  Flat-fish  (J  5ti4)  ;  but  it  will  he  oh- 
Gerved,  that  the  jtlan  of  construction  of  the  Rays  and  Skates,  U 
entirely  different  from  theirs,  the  two  margins  bi'ing  here  com- 
posed of  the  edges  of  the  pectoral  fins,  whilst  in  the  Flat-fisU 
they  are  formed  hy  the  dorsal  and  anal ;  and  the  Flatfish  habi- 
tually lying  on  one  side,  whilst  the  Rnys,  &c.,  lie  on  the  abdo- 
minal surface,  where  we  find  their  mouth  and  gill -openings. 
These  6sh  lire  for  the  most  part  near  the  bottom  of  the  water, 
on  beds  of  sand  or  mud.  When  disturbed,  they  glide  along  in 
Ka  nndulating  manntr,  with  a  slight  motion  of  the  pectoral  fins  ; 
and  if  attacked,  they  defi^nd  themselves  by  lasbing  violently  with 
the  toil,  which  is  often  furnished  with  sharp  opines.  In  the 
Stiiiff-Raif  (Trypon),  the  tail  has  a  singh 
strong  spine,  notched  on  both  sides.  Then 
are  .several  species,  intennediate  in  form  be- 
tween the  Sharks  and  Rays,  by  which  the  two 
families  arc  connected.  JIosl  of  the  family 
are  extremely  voracious,  feeding  on  Fishes  and 
Crustacea,  and  on  naked  or  testaceous  Mol- 
lueks.  The  teeth  are  flattened  and  liixcnge- 
sliaped  ;  and  eo  powitrhtl  arc  the  jaws,  thst 
they  are  capable  of  crushing  the  shell  of  a 
Crab  with  the  greatest  case.  Sonio  of  the  Rays  produce  their 
young  alive  ;  in  tliose  which  lay  eggs,  these  are  depoated  in  A 
homy  case,  like  that  of  the  Dog-fiah.  One  of  the  most  common 
of  the  British  species  is  the  T/uirnbact ;  so  named  from  the 
skin  of  its  back  being  covered  with  thorny  tubercles,  variable 
in  their  Dumber ;  this  fisli  is  taken  in  abundance  in  the  spring 
and  inmmer,  when  it  vidte  the  shallows  for  the  deposition  of  He 
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egga,  anil  it  18  nii  EXctllent  «rticlu  of  food.  The  Torpedo,  or 
EUttrie  Rny  {%  •'■42],  is  iiccasioualiy  met  witli  on  tlie  Cliannel- 
cnast  of  Eii^laad  ;  but  it  is  mnro  cunimon  in  wurineT  seas,  cspe- 
ciuUy  the  Mtditerninean.  It  is  [leculiar,  not  only  from  the 
piisgessiuD  of  llie  etectrio  apparatus,  but  also  on  account  of  the 
fidille-sb.iped  form  of  its  body  (Fig.  2ti3).  The  MylitAatei  re- 
ceives its  coraiiiim  naino  of  SeO'taglc,  (ram  liaving  tlio  pectoral 
Stis  of  fxtrifme  brcndtli,  so  tliat  it  mucli  resembles  a  bird  of  prey, 
with  its  wings  expanded.  It  inhabits  the  depthn  of  tbf  ocean, 
and  attuim  &  very  large  stzo  ;  in  a  specimen  cangUt  in  the  West 
Indian  seas,  the  length  of  the  body  w&s  \l\  fi-et,  its  greatest 
hraftdth  13  feet,  and  the  lungth  of  the  tall  15  feet. 


OiiDBR  IS.— CYCLOSTOMATA. 

585.  The  Fishes  of  this  Ortlcr  are  the  least  perfectof  the  whole 
clan,  in  regard  to  tlio  construction  of  theii  skeleton ;  and  arc, 
thenefore,  at  the  bottom  of  the  whole  scritn  of  Vertehratod  ani- 
inaln  ;  which  they  may  be  correctly  regarded  a.s  connecting  with 
till-  InTortehrated  sub-kingdoms.  80  far  are  they  from  having 
A  jointed  vortebral  C()lumn,  that  tjiis  is  replaced,  in  the  liigheal 
among  them,  by  a  sort  of  cylinder  of  cartilage,  which  nipmsents 
the  bodies  of  the  vertebne,  but  which  docs  not  show  any  defi- 
nite division  into  segments  ;  and  in  the  lowest,  this  cylinder  has 
not  eieo  the  firnmess  of  cartilage,  hut  consists  of  a  roembra- 
Dous  ba^;,  containing  a  gelatinous  semi-fluid  substance.  There 
m  no  ribs,  nor  are  there  either  i)Uctural  or  ventral  fins  ;  there  is, 
in  some,  however,  a  kind  of  fin  beneath  the  tall,  but  this  lias  no 
rays,  llie  body  ia  usually  prolonged,  and  nearly  cylinilrical ; 
Bjid  terminated  by  a  circular  mouth  adapted  for  sucking.  In 
the  tMinprci/t  there  are  seven  gill-opening  on  each  side  j  there 
jirw  strong  tteth  in  the  ring  forTned  by  the  pair  of  jaws  ;  and  tho 
inner  port  of  the  disc,  which  may  bo  considered  as  the  lip,  is 
also  beset  with  hard  tooth-like  tubercles.  The  tongue,  which 
moves  backwards  and  forwards  like  a  piston,  and  which  is  the 
principal  instrument   in  the  act  uf  suction,  is    also  furnished 
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witli  two  longitudinal  rows  of  small  teeth.     Dy  meana  oF  thil 
auckcr,  the  Lamprey  can  nttach  itself  to  tlie  bodic-s  of  the  largal 
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fishes ;  and  is  able  speedily  to  piercit  through  their  integument*, 
and  to  prey  upon  their  suhstance.     The  krgest  species,  which 
attain  tho  length  of  two  or  three  feet,  are  marine  ;  the  fonner, 
which  chiefly  inhabit  rivorH,  are  Bometimes  called  Lampems. 
The  membere  of  tho  genus  Myxtne,  or  Iluff,  and   its  allies,  have 
not  even  a  cartilaginous  ring  around  the  mouth,  its  borders  being 
entirely  membranous,  and  furnished  with  only  one  tooth.     The 
mouth  is    surrounded  by  eight  cirrlii,  or  tendril-like  feelers ; 
which  remind  us  of  the  artna  of  the  Cuttle-fish  in  miniature. 
This  fish  is  destitute  of  eyes ;   and  dues   not  soem,   indeed,   to 
have  any  other  tipecial  organ  of  sensation  than  these  cirrlii.    TI^h 
best  known  species  is  known  to  British  fishermen  under  the  nam^^ 
of  the  Haff  :  it  is  found  in  the  interior  of  other  fishes,  whose 
bodies  it  has  entered  for  the  purpose  of  devouring  them  ;  and 
it  seems  to  attack  in  preference  those  wliich  bare  been  hooked, 
and  which,  consequently,  are  notable  to  defend  theniselves.     A^H 
many  as  sin  Hag»  have  been  found  in  the  skin  of  a  single  Ha^^| 
dock,  on  the  Norway  const  (where  this  species  is  more  abun- 
dant than  our  own),  the  flesh  uf  which  they  had  almost  ontirol^^ 
consumed.     It  is  usually  from  twelve  to  fifteen  inches  iu  lengtl^^f 
and  of  the  thickness  of  the  little  finger;  and  its  wliole  tisanes 
are  so  soft,  that  it  would  not  have  been  supposed  capable  of 
inflicting  any  sen II us  injury.     The  quantity  of  mucus  which 
can  secrete  from  its  surface  is  enormous ;  it  has  been  asserted? 
that  if  a  Llug  he  placed  in  a  pitcher  of  sea-water,  it  will  speedily 
convert  this  into  a  semi-transparent  jelly;  and  that,  if  placed 
in  a  Ircah  quantity  of  water,  it  will  change  this  in  the  same 
manner.     The  most  imperfectly  formed  of  all  Fish  is,  probably, 
the  Anphioxua,    or  Lancelot ;    which    has,    by    mBDy  Nkti 
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r*H«la,  been  remoTeJ  altogetlier  from  tlie  Vertebrated  sub-king- 
dom, on  ftccount  of  tlie  nlmost  complete  fibscnce  of  wliat  am 
veunUy  regarded  as  the  diHtin^ialiiag  pecalinritiee  of  tliat  group. 
Neveithelesfi,  aa  attentive  examination  of  its  structure  eliows, 
that  it  bears  a  closer  resemblance  to  the  true  Fishes  than  to 
aay  other  animale — exhibiting  their  conformation  in  (as  it  were) 
a  degraded  form.  It  is  of  very  diminutive  Bize,  Bcareely  an  incli 
in  length,  very  slender,  and  almost  transparent.  The  body  is 
comprencd  laterally  ;  and  there  are  no  pectoral,  ventral,  anal,  or 
caudal  Gns,  but  only  a  single  dorsal  fin,  extending  the  whole 
length  of  the  body.  There  are  no  eyes,  nor  any  vestige  of  any 
external  organ,  except  a  mouth,  which  ifi  surrounded  by  nmall 
tentaeula.  like  that  of  the  Hag,  There  is  scarcely  any  trace  of 
a  vertebral  column,  or  of  ribs ;  yet  the  muscles  nre  arranged  with 
great  regularity,  on  the  plan  of  those  of  Fishes  in  genera).  One 
of  the  most  L-uriouB  parts  of  ils  structure  is  the  complete  absence 
of  cerebral  hemispheres,  and  even  of  ganglia  of  special  sense  ; 
the  Hpinal  cord  being,  apparently,  the  only  centre  of  its  nervous 
xystein.  Thus  it  may  be  characterised  aa  one  of  those  "  ejqie- 
riments  prepared  for  us  by  Nature  ;"  exhibiting  to  us  a  case,  in 
which  the  Cerebrum  is  never  developed  ;  the  phenomena  of  which 
closely  correspond  with  the  results  that  have  been  obtained 
by  the  ortifieial  removal  of  that  organ.  (Am».  Pitvbiol. 
§  405.) 


S8G.  The  Geological  distribution  of  this  class  presents  many 
pointaof  the  greatest  interest  to  the  Zoologist.  As  might  have  been 
anticipated  from  what  is  known  of  the  history  of  the  production 
of  the  present  crust  of  the  globe,  we  find  remains  of  Fishes  in  the 
very  earliest  formations  which  distinctlyexhibit  the  action  ofwater, 
— that  is,  which  were  deposited  as  sediments  in  the  bed  of  the 
ocean ;  and  this  long  before  we  have  reason  to  believe  that  any  land 
animals  existed  upon  the  surface  of  the  globe.  But  the  Fblies 
of  this  early  date  were,  for  the  most  part,  formed  upon  a  very 
different  plan  frjm  those  of  the  present  epoch,  bo  that  there  are 
Tery  few  of  those  now  existiog,  which  bear  any  close  resemblance 
to  Uiem ;  whilst,  on  the  other  hand,  the  greater  proportion  of 
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the  species  noir  oxiating  had  no  representatives  among  thoMi 
wliicli  inhabited  the  primeyal  ocean.  Many  of  the  latter  ait 
known  to  as  only  by  their  scaly  covonngs,  which  arc  frequenUj 
preserved  with  the  greatest  perfection,  when  the  internal  skel»- 
ton  has  disajipeared, — the  scoles  having  the  hardness  of  bone  M 
even  of  enamel,  whilst  the  skeleton  was  cartilaginous. — As  we 
ascend  towards  the  newer  formations,  which  are  nearei  Uu 
Burfaoe  of  the  earth,  wo  find  the  character  of  the  class  graduftlly 
changing, — the  forms,  which  were  predominant  in  the  older 
rooks,  disappearing  one  after  another,  nnd  being  replaced  by 
others,  which  bear  more  resemblance  to  those  now  existing.  It 
has  been  discovered  by  Professor  Agassiz,  who  has  devoted  a 
large  port  of  his  life  to  the  study  of  Fossil  Fish,  that  there  is  a 
constant  correspondence  between  the  character  of  the  scales  and 
the  internal  organisation  of  the  lisli ;  and  he  h,'is  proposed  that 
the  arrangement  of  the  class  shall  be  founded  in  the  first  instance 
upon  the  form  and  structure  of  the  Scales,  This  clossifi cation 
has  not  yet  been  received  amongst  Natarnlists,  as  superseding 
that  of  Ciivior  ;  but  the  advantages  which  it  presents,  in  regard 
to  the  study  of  Fossil  Fishes,  give  it  a  claim  to  our  attention. 
— According  to  Profeaaor  Agassis,  all  Fishes  may  bo  arranged 
under  the  four  following  groups  : 

I,  GASurDiANS ;  from  the  Greek  yaj'os,  npimdour. — Tlie 
Fishes  of  this  order  arc  covered  by  angular  scales,  compoaed 
internally  of  bone,  and  coated  with  enamel.  The  scnles  are 
r^uZar/y  arr.inged,  and  entirely  cover  the  skin  with  an  almost 
impcnetrahlo  armour, — This  order  includes  the  Situroid  fish 
(§  iiS8),  of  which  tho  Sturgeons  and  the  Lepidosteus  are  the 
only  existing  representatives  ;  togetlier  with  many  other  peenliar 
forms,  to  which  we  have  nothing  at  all  analogous  among  the 
Fishes  now  existing, 

II.  pLACoroiANa  ;  from  the  Greek  "tAo^,  a  broad  plato. — 
This  order  contains  Fish  whoso  skin  is  covered  ii-rtgularly  with 
phttus  of  enamel,  often  of  considerable  dimensions,  but  sometimes 
reduced  to  small  points,  like  tho  shagreen  on  the  skin  of  the 
Shark,  and  the  prickly  tubercles  of  the  Ray.— Among  existing 
fiflh,  this  order  comprelicnda  only  the  Shsrks  and  Hnys  and  their 
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Mra  ;  but  these  furm  but  a  very  biaignificant  part  of  tlie  sppcies 
wliicli  &re  tu  be  referred  to  it. 

The  two  preceding  Orders  are  furttier  characterised  by  tlie 
peculiarity  in  the  fomi  of  tiie  tail,  which  haa  beta  pointed  out 
in  tlie  Sturgeona  (§  581)  ;  and  irhieh,  among  the  existing  fishes, 
ie  confined  to  that  family,  with  the  Sharks  and  Rays,  and  the 
Lcpidostpiia. 

III,  CTENomiANa  ;  from  the  Greek  «Tf is,  genitive  «rn'oi',  a 
wmft.  The  Ctenoid  fish  are  covered  with  horny  or  bony  scales, 
jigged  like  the  teeth  of  a  comb  on  the  outer  edge.  The  Po'cA 
and  many  other  existing  genera  are  examples  of  this  order, 
which  conUins  but  few  fossil  forms. 

IV.  Cuci^iuiAKS ;  from  the  Greek  kukAos',  a  eirclt. — Tlie 
Fish  of  tliiii  last  order  have  their  scales  smooth  and  simple  at  the 
nurgin,  and  often  ornamented  at  the  upper  surface.  The  Ilar- 
nn;/,  Salmon^  &c.,  are  referred  to  the  Cycloid  order ;  which, 
with  the  preceding,  includes  all  the  existing  spncicfl,  with  the 
ezMption  of  the  few  thnt  have  been  already  mentioned  as 
belonging  to  the  preceding  groups. 

5S7.  Now  the  Fish  ()f  the  oldest  or  Palaozoic  strata  belong 
almost  exclasivcly  to  the  Jirti  of  these  divisions  ;  and  of  eighty 
species  nf  Ganoid  fish, — which  are  all  that  have  been  hitherto 
described, — upwards  of  fifty  are  eiclusively  met  with  in  the 
Old  Bed  Sandstone  formatii-n  alone.  Many  of  the  forms  pre- 
sented by  these  are  moat  extraordinary, — being  totally  unlike 
sny  with  which  we  arc  acquainted  among  oxiatiug  species, — and 
indicating  an  obvious  mixture  or  combination  of  the  characters 
of  tho  class  of  Fiah  with  those  of  the  Cruatncea.  Indeed  in 
rrgord  In  the  real  nature  of  some  of  tho  species  discovered  n  few 
years  since  in  Scotland,  even  Agassia  was  at  first  undecided, — 
so  strong  wiu  the  resemhlance  presented  by  them  to  certain  forms 
ef  Cmstacea,  especially  the  Trilohitei  hereafter  to  be  described 
($  7^)  '•  1>''<1  it  was  not  until  connecting  links  were  discovered, 
in  which  tho  distinctive  chorncters  of  the  true  Fish  were  more 
ebviuns,  that  the  nature  of  the  first  could  be  certainly  deter- 
mined. The  bead  and  body  of  many  of  these  fish  were  covered 
by  largo  hard  plates ;  whlltt  the  internal  skeleton,   from  the 
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entire  absence  of  any  remains  of  it,  sfcms  to  liave  becm  compoxril 
of  soft  cartilftgfi.  In  the  C^p/mlaptu  (or  bucklor-bead),  thp  bead 
was  very  large  in  jiroportioo  to  tbe  body,  occupying  one-ttiird  ot 
its  lenglb,  and  being  rendered  of  eDormous  breadth  by  two  crca- 
ocnt-sbajied  wings,  extending  backwards  and  outwards.  la  thf 
Pterict/ijfi  (or  winged  fiali),  the  plates  botli  of  tbe  head  and  body 
were  very  large,  and  conwqiiently  few  in  number ;  it  waa  fur- 
ntahed  with  a  pair  of  wing.like  6ob,  placed  far  fiirwarda,  ani 
terminating  in  a  kind  of  liouk,  or  strong  cnrved  point ;  and  tlie 
tail,  which  occupied  more  tlian  a  third  of  tile  total  lengtb  of  tlie 
animal,  was  straight,  pointed,  and  covered  nitb  small  tuberou- 
latcd  angular  scales.  ''  Moat  probably  the  tail  was  employed  U 
tbe  principal  oi^n  of  locomotion  ;  the  pointed  fina  being  elevated 
at  the  approach  of  danger,  and  tbe  animal  in  tliia  way  rendering 
itself  as  unapproachable  and  as  difficult  to  bo  swallowed  as  its 
form  wonld  admit  of."  The  Coeotteut  bad  a,  body  of  triangular 
shape,  tapering  away  towards  the  tail ;  and  was  covered  almost 
entirely  by  a  central  plate,  much  larger  than  any  of  the  otber?, 
having  a  continuous  ridge  along  the  middle  of  tbe  back  ;  it  waa 
also  furnished  with  a  coujtlo  of  defensive  fins,  situated  near  tbe 
head,  like  those  of  the  Ptericthya.  The  tail  evidently  poasewed 
n  vertebrated  rtruetore;  and  it  was  by  this  that  the  animal  was 
most  certainly  recognised  aa  a  Flib, — its  jaws  and  teeth  having 
more  tbe  characters  of  the  nippers  of  a  Lobster  or  tbe  mandibles 
of  a  ileetle.  The  teeth  were  chiselled,  as  it  were,  out  of  tbe 
solid  bono  of  tbe  jaw ;  just  as  the  tcetb  of  a  saw  are  cut  out  of 
a  plate  of  steel ;  and  the  line  of  opening  of  the  jaws  whs  nwiica/, 
as  in  the  Articulato,  instead  of  being  horizontal,  aa  in  the  Verte- 
brata.  Uemnins  of  tbia  fish  are  found  very  abundantly  in  some 
Httuations  ;  varying  from  a  few  inches  to  two  feet  in  length.— 
Tho  other  Fishes  of  tlie  Paleozoic  epoch  were,  for  the  mojit  part, 
leas  widely  different  from  those  of  the  present  day ;  one  remark- 
able genus  may  he  mentioned,  the  HoloplyfMui,  which  exceeded 
most  of  the  others  in  size,  nnd  was  evidently  adapted  to  prey 
upon  them.  The  name  of  thin  fish  is  derived  from  tiie  large 
undulating  furrows  marked  upon  llie  surface  of  its  enamelled 
scales,  which  give  them  a  nioK  henntiful  appearance  ;  these  scales, 
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by  tlieir  strength  and  magnitude,  seem  as  it  they  might  h&ve 
served  for  the  arniouF  of  a  Crocodile  ten  titnea  the  size  of  the 
fiab.  Its  head,  also,  naa  IdcIdmJ  within  buny  plate?,  wliose 
upper  surface  was  covered  with  rough  tuberdts  of  cuamel ;  und 
tlie  jaw^  likewise,  were  conipoH'd  of  bune,  whose  outer  aurfaco 
was  potiabed,  covered  witb  enaine)>  and  unulothed  with  skin. 
A  TOW  of  ihiflkly-set  pointed  teetb  fringed  the  eaamellcd  edges 
of  the  mouth,  and  currvspunded  to  the  lips  of  ordinary  6sh  ; 
whilst  wiihin  this  was  a  second  and  wider  range  of  teeth, 
&t  lca»t  twenty  tinieti  the  bulk  of  the  others.  This,  and  soma 
olber  allied  genera,  were  evidently  the  "  pirates  "  of  their  day  ; 
the  oxtrourdinory  armature  of  their  jaws  being  in  eonfurniity 
with  the  remnikahle  defences,  with  whieh  the  bodies  of  the  fishes 
tlint  serted  for  their  prey  were  endowed. 

S88.  As  we  pass  from  the  Old  Ited  Sandstone  into  the  newer 
roeka,  we  meet  with  a  change  in  ibe  characters  of  tho  Fiali, 
whose  remains  are  imbedded  in  them.  All  those  just  described, 
witU  Ibe  exception  of  the  last,  disappear;  and  tbey  arc  replaced 
by  others.  Slill  we  find  that  of  the  Fiah  contained  in  the 
Mountain  Linieatone  and  the  heda  associated  with  it,  a  largo 
prifpiirtion  bulungcd  to  the  order  Uanuidians  ;  but,  among  these, 
the  Sauri/iJ  fi^iea  now  predominate.  These  are  at  onco  dis- 
tinguished by  the  peculiar  form  of  their  teeth ;  which  are 
marked  by  longitudinal  furrowa  like  those  of  Crocodiles ;  and 
wbirb  have  a  eimical  hollow  at  the  baae,  in  which  the  next 
tooth  is  prepared,  as  in  many  Reptiles.  So  strong,  indeed,  is 
the  rcM-mblance  of  both  the  teeth  and  scales  of  several  of  the 
Hahea  of  this  group  to  those  of  some  Crocodilian  animals, 
that,  when  first  discovered,  they  weru  immediately  referred  to 
that  class.  The  dimensions  of  the  teeth  of  the  genus  Megalic- 
tljrf  (large  fish),  far  exceed  those  of  any  other  fishes'  teeth  that 
bftTe  been  yet  examined  -  one  of  them  having  been  found  to 
measure  nearly  four  inches  in  length,  with  a  breadth  at  the  hose 
of  nearly  two  inches.  The  large  teeth  are  accompanied  by 
MTeral  very  small  ones,  which  alternated  with  them,  and  were 
distributed  over  the  whole  of  the  inside  of  the  mouth.  Scales  of 
this  fish  b»vu  been  met  with  as  much  as  five  inches  in  diameter. 
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TLero  is  sumc  reAsoii  to  think,  from  tliL'  oliaracter  of  the  utlie 
fosails  witli  wliicli  it^  remains  uro  .issuciated,  tbat  lliis  Fisli  wu 
iin  i  nimbi  tan  I  of  Cresli  water,  like  tlio  comparatiTel)'  diroioiitiTe 
LopiduHtuuB  or  tlie  present  day  (§  572).  Tlie  Sauroid  fiabes  pre- 
'lominnto  in  an  iocreasing  degreo  uinaog  tbe  genera  of  ike 
(Jaooid  order,  ae  wc  rise  tlirouoh  tlie  uewer  strata  ;  And  it 
1  ait  they  become  the  only  representiiti»es  of  that  order,  U  ■« 
Ivtweoii  the  Oolitic  and  Chalk  pcriuda,  that  wo  find  the  mail 
reniorkahle  change  in  tho  prujiuriion  wliich  the  Fielies  of  thi» 
group  bi-ar  to  tlioeo  of  other  orders;  for,  whilst  tlie  Oolite 
includt's  tlu'  remaiua  of  iiiiincrous  fishes  of  t!ie  Ganoid  order. — 
many  uf  tboin  Sauroid  tithes  of  groat  iiiso  and  strength, — wc  finil 
but  very  few  in  the  Cbalk  and  later  T.rmations,  and  even  tliew 
aru  of  diniiiiiahcd  size  and  ferocity ;  so  that,  by  this  gradual 
i:hangi>,  tlio  urdcT  has  now  heccuiie  nearly  ustinct,  as  already 
niun  tinned. 

O'^Q.  It  is  in  the  strata  of  the  Carboniferous  ordor,  or  t 
Muuntain  [liniustonn  and  thu  overlying  beds  of  tbe  Coal  serits, 
that  wc  uiicouutiT  the  {ir:^t  appearance,  in  auy  cuu^Iderahlci 
jiroiKjitiiin,  of  the  t'lshcs  of  the  Second  order,  or  I'/aroidiani. 
Thi'su  do  not  depart  sn  widely  from  tbe  forms  with  which  we 
iir<'  rmiiiliar  at  the  preaont  day,  as  did  the  earlier  Gonuidian 
Finlio*  ;  but  it  is  interesting  to  rttnark,  that  the  greater  number 
■>f  th(i  early  Phiciidians  did  nut  bear  a  rcsembloDce  to  the  Sharks 
and  Kays  wliiuh  ore  most  abundant  at  the  proscuC  time,  but  to 
miniu  that  aro  now  regarded  as  nberrant  forma,  separated  from 
thii  ri'iit  by  poculiiiriliea  of  cunfonnntion.  This  is  the  case,  fur 
(ixainple,  with  the  Cftlracion  Philippi,  or  Port-Jaeksmi  Shark ; 
cli  baa  the  inLirgins  and  inner  burface  of  the  jaws  covered 
flat  pavcment-Uke  teeth,  dispoijcd  in  an  oblique  row  ; 
whilst  the  front  of  the  mouth  is  armed  with  sharp,  anguhir,  and 
pointed  teeth,  more  ri'semhling  those  of  the  ordinary  .Sharks. 
The  latter  are  evidi'ntly  adapted  for  sciitng  and  retaining  the 
food  1  the  former  for  ernshiiig  and  bruising  it.  These  teeth  are 
rarrly  found  connected  together  in  a  fossil  state.  Now,  of  the 
fowii  Fishes  prescntinj;  these  peculiarities,  and  referred  on  ihut 
account  to  the  family  CnlrOfC'vinU,  remains  ore  found  even  in  tbe 
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Pala'oBoic    strata;    tlicy  become  inoro    niiineroua   Jo    tUe   Cw- 
I     booiferous  aenes ;  tliey  ara  very  numerous  in  tlm  Lias  aud  Clialk 
fumutions ;  but  there  lliey  cense  abnost  entirely, — the  etruta  of 
I      tile  Tertiary  series  Bfarccly  containing  any  of  tliem,  and  the 
Port-Tsckaon  Sliork  being  the  only  representative  of  this  family 
at  the  present  day. — Intermediate  bttween  these  and  thoordiunry 
Sharks  was  another  family,  to  which  the  name  of  Hybodontt  has 
beea  given.      The  teetli   of   Ibis  division    were  stronger  and 
blunter  than  those  of  the  true  Sharks,  bnt  were  not  so  muub 
^^£ftttened  oa  those  of  the  Ceatrocionts ;  and  tliey  seem  to  lidvo 
^^ken  adapted  for  cutting,  tearing,  and  bruising  substances  of 
^Hgnuiderable  hardness.     The  Fialies  of  this  family  seem  to  bavo 
^^pude  their  first  appearance  in  the  later  part  of  the  Coal  forma- 
tions ;  they  were  very  abundant  dtiriog  the  Oolitic  period  ;  but 
ceased  entirely  at  tlie  commencement  of  tbc  Chalk  deposit. — 
Lastly,  the  ordinary  Sharks,  constituting  the  Squaloiil  family, 
which  arc  distingniahed  by  thuirslinrp  Irincet-bke  teetli,  have  no 
representatives  among  the  Fossil  Fislies  of  older  date  ;  but  their 
remains  are  first  found  in  the  Cbolk  formations,  and  extend 
through  all  the  newer  strata  down  to  the  present  time. — Tho 
Hay.  also,  of  the  earlier  periods  Lad  tectb  more  flattened  than 
thoM  of  later  epochs  ;   and  we  find  from   their   fossil   remains, 
bat  M>roe  of  tbe  forms,  which  are  now  regarded  as  exceptional 
aberrant,  were  formerly  more    abundant.      Thus    of    the 
aiu  or  Eagle-Ray  (^  5B4),  of  which  five  species  are  at 
Dt  known,  fifteen  fotu^il  species  have  been  diseovered. 
590.      The    CtmoU   and    Cycloid  Fislies    make   their  first 
appearance  in  tho  Chalk  formation  ;  when  all  the  previously- 
existing  genera  of  the  (ianoid  and  Placoid  orders  bad  become 
extinct,  and  when  the  now  ones  that  were  brought  into  existence 
were  (aa  we  have  seen)  far  less  numerous  than  before.     Tliere  is, 
then,  «  sort  of  boundary  line  at  the  base  of  the  Cretaceous  or 
Chalk  deposits,   winch  disndee  tho  clos^  of  Fishes  in  a  most 
remarkable  manner  ; — all  those  below  that  line,  in  tbe  order  of 
!  strata,  or  (in  other  words)  all  those  which  existed  at  a  period 
DterioT  to  the  deposition  of  the  Chalk,  having  belonged  to  the 
two  firet  orders,  those  with  enamelled  scales  ; — whilst  by  far  the 
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larger  proportiuo  of  ihase  existing  at  a  subsvijueDt  time,  u  at 
the  prest'nt  cpucb,  beluag  to  the  two  orders  with  Ijorof  scale*, 
whiuh  com  pre  lien  J  at  leiut  tiinv-fourtlis  of  the  ftOOO  lirin; 
Bpecies  of  Fishes  known  to  Naturalists.  Of  the  fossila  of  tUa« 
litat  orders,  which  abouud  in  the  fumiatiuDa  of  the  Tertiirjr 
period,  it  is  sufficient  to  any,  that  they  mny  nearly  all  be  refened 
to  farnilia  whicli  have  UcL-n  Jeseribiil  as  now  existiag ;  thil 
in  any  of  tb  em  belong  to  the  eaiuo  yowra  with  reeent  Ftdhesi 
hut  that  it  in  doubtful  if  any  of  them  are  of  the  same  ipecie»  with 
tbose  now  tenanting  our  seu. 

591.  The  sketch  here  given  of  the  principal  groups  of  Fuaeil 
Fishes,  b  sufficient  to  illustrate  some  very  interesting  points  in 
the  history  of  this  daas.  In  the  first  plnce,  we  see  that  the  fint- 
oreated  Vertcbroted  animals  bo  far  resembled  the  Invertehraled 
classes,  as  to  possess  a  very  dense  cxterual  Bkeleton  ;  whilst  their 
interonl  skeleton  was  so  soft,  as  nut  to  be  capable  of  being  pre- 
served ;  and  it  appears  to  have  been  to  the  Crustacea,  wbiL-h  are 
among  the  highest  of  the  Articulated  series,  that  these  Fiahee 
were  must  nearly  related.  On  the  other  band,  among  the  Fishes 
of  the  (ireaent  time,  the  Ci/clottonuttii,  which  present  the  cha^ 
racters  of  tbo  Vertebrata  in  theii  moat  imperfect  form  (5  585). 
urerathoranalogouato  the  .4nn(;/>^,  or  frrjcm  tribe  ;  with  which, 
indeed,  some  of  them  were  actually  classed  by  Linnieus. — We 
may  next  observe,  that  the  covering  of  dense  enamelled  scales, 
in  which  all  the  Fishes  of  the  earlier  formations  were  inolosed, 
rendered  necessary  a  peculiar  conformation  in  the  mouths  of 
those,  which  were  destined  to  prey  upon  them  and  to  restrain 
their  multiplication.  Thus  we  find  the  months  of  the  predaceoua 
Ganoid  fishes,  auch  as  the  Hoi  'fitycktus  ttod  its  allies,  and  in 
those  of  the  Ciitraeionli  and  Hyboiiunit,  a.  pavement-like  cover- 
ing of  flat  enamelled  teeth,  adapted  to  crush  the  hardest  sub- 
stances. But  when  the  enamelled -scaled  Fishes  had  given  place 
to  those  furnished  with  a  softer  covering,  we  find  these  enamelled 
pavements  of  the  jaws  replaced  by  sharp  cutting  teeth, — the 
predaceouB  Ganoids  disappearing  altogether,  and  the  Cestracionts 
ftnd  Hybodonts  giving  place  to  the  Sharks. — What  was  the 
purpose  for  which  sU  the  earlier  races  of  Fishes  were  provided 
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Witb  the  enamelled  uuveriog  so  often  alludeil  to,  and  wliy  iiivae 
ncM  should  Iiave  given  place  at  a  later  period  to  otiicrti  so  AifTec- 
ently  constituted,  wo  have  no  certain  means  uf  koowing.  It  has 
been  suggested  by  Dr.  Bucklaad,  that  tlie  purjiuse  of  tliiu  cuintss 
may  have  been,  to  defend  the  bodies  uf  tho  aaiiuala  against  waters 
that  were  warmer,  or  subject  to  more  sudden  cliauges  of  tom- 
per&turu  tban  could  be  endured  hy  anioials,  nboee  tikin  was  pro- 
tected only  by  such  thin  and  often  disconnecteii  coverings,  as  the 
niembnuious  and  horny  scales  of  moat  modern  Fishes.  Such 
cluinges  of  temperature  were  more  freijuent,  tliere  ia  good  reaaou 
to  believe,  in  the  earlier  epochs  of  the  Earth's  history,  than  they 
»re  »t  the  present  time,  for  reasons  which  will  bo  elsewbero 
explained.     (See  Treatise  on  Oeologv.) 

59S,  It  may  bo  further  remarked,  that  the  history  of  the 
Foaail  Fishes  moat  clearly  prove?,  that  tlje  first-created  forms  of 
Animal  life  were  not  the  least  perfect, — as  some  have  maintained; 
and  that  there  ia  not  a  regular  auccosaion  of  new  races,  increasing 
in  elaboratene^  of  structure,  from  the  oldest  to  the  most  recent 
formations.  For  among  tlie  earliest  races  of  Fishes,  we  find  that 
iboiie  of  the  Sauruid  family,  which  had  mauy  characters  of  eleoa- 
tion,  held  a  conspicuous  place;  and  that,  when  these  were 
replaced  by  the  class  of  Keptiles,  which  woa  called  into  existence 
&s  soon  as  there  was  ;iny  land  for  its  habitation,  they  ceased  to 
esitit,  and  were  succeeded  by  races  of  Fishes  which  must  be 
regarded  as  lower  in  the  scale. 
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CENI^RAL  CHAUACTEHS  OF  ARTICULATED  ANIMALS. 

593.  Trk  aninisis  of  which  is  composed  the  8ub-Kingdani 

Abticclata,  not  only  present  an  internal  structure  wliigh  is 
nuentially  difFurcnt  from  thnt  of  tlie  otli(^r  three  divisions  of  tliu 
Animal  stries,  but  are  likewiBe  distinguished  by  extenial  diarao- 
ters,  which  are  usually  so  definite  and  evident,  that  they  may  be 
rLlmoBt  always  recognised  at  the  first  glance.  Their  entire  body, 
in  fact,  is  divided  (more  or  less  obvloualy)  into  eegmeate  ;  «nd 
Mcms  to  be  composed  of  a  series  of  rings  placed  in  a  line.  In 
SDirm  ArtieiiUted  animals,  tbia  annular  (ring-like)  appearance 
reaulta  merely  from  a  certain  number  of  trint^verse  folds,  which 
furrow  the  skin,  and  encircle  the  body;  but  in  the  greater  num- 
ber, the  animal  is  enclosed  in   a  eurt  of  ?olid  armour,  composed 
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of  a  series  of  rings,  united  one  to  another  in  such  a  manner  aa  to 
allow  lliem  a  certain  degree  of  movement,  This  envelope  has 
uses  analogous  to  that  of  the  internal  framework  of  Vertebratcd 
animals ;  for  it  determines  the  general  form  of  the  body ;  it 
protects  the  soft  parts;  it  gives  points  of  attachment  to  the 
muscles :  and  fumishea  them  with  levers,  by  their  action  on 
which  the  movements  may  be  effected  with  precision  and 
rapidity.  Hence  it  may  be  termed  an  exlfmul  ikelttoti.  It 
must  he  bomo  in  mind,  however,  that  the  hard  substance 
of  which  it  ia   composed  hos  no  analogy  in  btructiire,  nr  in 
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node  ofgrowtli,  with  l!ie  bona  of  Vertebra  led  animali.  It  con- 
HstB,  ID  fact,  ofthe  tkin^  cuiiaulidalcd  by  tlie  dopiiaiticin  of  bomy 
or  calcareous  matter  '\a  its  substance  ;  and  instead  of  being  able 
to  grow  in  all  dirt'ctions  in  lliu  manner  of  bone,  it  undergoes 
very  little  cbange  wben  it  ia  once  fully  formed,  and  it  cannot  be 
made  to  increase  in  size  eaccpt  by  addition  to  its  edges. 

5!H.  The  different  rings,  or  atgnients,  of  tlie  body  of  nu  Arti- 
culated animal,  ainnys  bear  a  strong  rcsemblanee  to  eacb  other; 
and  eometimcs,  as  in  the  luliu  (Fig,  28?),  and  the  Scolojteudra. 
or  CmiipeJe,  they  «i-cm   like  actual  repctitionjj  of  eaob  utber. 

Dvnftl  mti      I>DnJ>l  oar 
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ell  ring  may  bear  two  pairs  of  appenda^i's,  or  members ;  tlio 
(me  belonging  tn  its  iloTtal  arcb,  or  the  xippt-r  jinrt  of  the  seg- 
;  whilst  the  other  belongs  to  the  rwilral  arcb,  or  the  under 
of  tlie  ring.  In  those  Articulatn  in  which  tbi:  principle  of 
"division  of  labour"  does  not  yet  manifest  itself, — that  is,  in 
wlin^e  bodies  we  Snd  a  number  of  similar  parU  adapted  to 
rfurm  tlie  same  functions,  instead  of  nu  aaserabbgo  of  dif- 
mt  ports,  constructed  each  for  its  own  special  purpose, — all  the 
ini'nt.1  are  prnvidccl  with  these  appendages,  and  their  number 
is  sometimes  extremely  great.  Gut  iu  all  the  higher  tribes,  we 
finil  ibe  appendages  of  certain  segments  attaining  a  high  de- 
gree of  development ;  whilst,  by  a  sort  of  compensating  principle, 
llic  others  present  themselves  as  mere  rudiments,  or  are  nut  even 
At  all  discoverable.  In  general  the  appendages  of  the  ventral 
arch  are  alone  developed  ;  and  the  variety  "f  forms  wbich  they 
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present  ia  greutcr.  Id  [irojiurtioii  ns  tliu  uninial  is  more  clevnlvil 
in  t!io  scale.  Thus  we  tiiid  tliem  ao  lundificil  as  to  Uecumc 
anlenuof, — tliuau  long,  hom-likt.'  filaments,  witli  whiuli  the  h«Bil 
IB  furniatied  in  Insects  and  Crustacea, — or  to  lie  subservient  to 
itiOBticalioii  by  being  converted  into  jaws,  or  to  take  the  furm  of 
legs,  SA'imming  organs,  &c.  Of  tliid  metamurphoais  wo  sliall 
bereafter  notica  iome  remarkable  examples  in  the  lAasa  Crus- 
tacea. Siiiiietimes,  however,  the  uppendftgea  u(  the  dorsal  arch  arc 
present  throughout,  and  perforin,  like  those  of  thi:  ventral  arch, 
the  funttiona  of  limbs ;  of  this  we  find  uany  examples  amongst 
the  Annelida.  But  in  general,  no  more  than  two  pairs  pre- 
sent themtU'Ives ;  these  are  ^ittuited  on  the  segments  constituting 
the  centre  uf  the  body  ;  and  they  perfonii  the  functions  of  wings 
or  of  analogous  organs;  as  we  shall  hereafter  see,  when  speak- 
ing of  the  class  of  Insects.  The  le-;s  arc  generally  6,  8,  10,  or 
14  in  number  ;  sometimes  many  hundreds  may  he  counted  ;  and 
wiractinies  they  are  altogether  deficient ;  but  when  they  exist  at 
all,  they  are  never  fewer  than  six,  which  is  tlia  number  that  is 
characteristic  of  the  class  of  Insects.  Sonietimes  instead  of 
dititinct  legs,  we  meet  witli  strong  brintly  appendages,  as  in  the 
Earth-worm  ;  or  bundles  of  such  bristles,  in  the  midst  of  which 
one  is  occasionally  a  cirrhut  or  tendril-like  appendage,  constitut- 
ing a  sort  of  rudimentary  leg,  as  in  many  Annelida  (Fig.  2U8.) 

595.  The  tendency  to  repetition  ex- 
hibited by  the  segments  of  the  body, 
ia  as  remarkable  in  the  disposition  of 
the  muscles  and  of  the  nervous  .lyateni, 
OS  it  is  in  tliearrungement  of  the  general 
envelope.  In  most  animals  uf  this  Sub- 
kingdom,  each  ring  in  its  complytQ  state 
possesses  a  pair  of  nervous  ganglia, 
united  on  the  central  line  ;  and  these 
ganglia  are  connected  together  by  a 
double  cord  of  communication,  which 
runs  along  the  lower  or  ventrul  surface 
of  the  body.  In  the  inferior  Articulata,  pm.  ns—Vnmm  synwi  or 
and  even  in  the  highest,  preyiuiisly  to  *"  '*'*'■ 

the  completion  of  their  development,   these  ganglia  are  nearly 
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wjual,  aod  form  witli  tlieit  connecting  tilnmentB  two  chains  re- 
nbling  knotted  corila,  extending  from  one  end  of  tlie  body  to  tlie 
hffl".  (Fig,  290.)  Bot  in  jirojiortion  ai  wo  rise  in  tlie  ecitle,  we 
!  the  ganglia  approach  one  nnotlier,  both  sideways  and  length- 


K 


m.— AfiHtoaiy  nttiif  Cnli^rpntar  ami  MoTh  nf  tho  Print:  d.  uphiklfo 
■ItuM  Id  fttml  ot  The  t^)•lIlllft^1l^  an'l  plvifip;  ftrigln  lo  tlip  aervrai  i>r  lUa 
;  B,  ertM>  fcblch  anlVt  Ihew  jtiuiifllA  in  Omw  of  the  wecnnA  pair,  pB^lnj;  on 
vflber  ddr  rif  IhctriinphftRiiBp  m u To  form  ii  collar  mand  It;  f.  tlrst  (ulr  af  BUb-v<o. 
pha^e*!  guiglLfe  ^  if,  f^nnlion  nf  (he  nmt  iwfmeiiL  of  tliQ  thcron,  foUawed  In  the  CbLtt^ 
pIlUrbyolhfnAlrriruUr  latMYEiliL  r,  pprrout  mu*  in  llii-  M^ih,  rmniiMl  b^  tb«pan|t1l« 
nC  Uiv  ■erand  Ukd  tfalrtl  Ihoni^Jc  wfni>f'nt»  ,  /.  ab-lnnilnnl  mi>fi]kji ;  k,  nttfuiU  ;  i.  trunk  ', 
J.  wptiftKiu  ;  H,  ttDHiub  ,  'p  Inlfxtlfw  nnd  IillLjir^  vcvwIb  ;  w,  tarffd  Inre^ln^  ;  Ht  mniu  ; 
<s  1ft««f  Ihc  fint  pair;  f  plr^Hnf  tba  Hoond  pair;  ri.  Jfiranf  Iht  Lbird  pair;  r.tinl  pair 
id  mdnbradnDtlt^.  In  lUt  Caii^rplllar  i  «■  doTBUl  rE^HeL ;  l>  flr^r  wsnntaL  uf  Lhc  tborvi ; 
liacTijappaadagDkt  UiBcxtroaity  of  theabdaoiFn  nf  tht  CalcrpUlju. 


w;0o  llmteaclipitirnnitesoD  tlio  centml  line  into  a  single  niaas; 
wlitUt  tlie  gniiglia  of  different  spgmi'nta  are  also  brought  together 
intu  one  npnt,  and  so  combinerl  as  to  form  but  ooe  tjirge  ganglion, 
— M  we  shall  bereafter  notice  especially  among  tlio  Crustacea. 
Tliia  c^ntralitation  ie  aometlmos  carried  so  far,  id  certain  Crabs 
for  ezainple,  tbat  tberre  exist  in  tbe  whole  body  but  two  nervous 
nassefl, — one  in  tlie  bead,  and  tbc  otbcr  in  the  thorax  (Fig.  4(>6). 
le  gnngba  wbiob  we  find  in  the  head  of  Arfciculata  have  a 
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manifest  correspondenco  to  those  or  certain  parts  of  tlie  brtiin  in 
Vertelirata,  Tliey  are  w'j(  ihc  rfjiresentatipca  of  tlie  Orebnd 
hemisplicres,  wliJcli  arc  jieculiar  to  the  latter ;  but  thoy  ob- 
Tiously  resemble  the  Optic  and  other  ganglia  of  Bpecial  eenae, 
Trhk'b  ne  iind  evea  in  tlie  tiiglii?st  Yertcbrati-d  animnls,  at  the 
origia  of  tlie  nerves  that  proceed  to  those  organs.  nnJ  which  in 
Fishes  make  up  so  large  a  proportion  of  the  entire  brain,  u 
frequently  to  stirpass  in  size  the  ocrebral  liemisphcrea  themsflves 
(§  530).  The  ganglia  of  the  ventral  eord  are  so  many  centres  of 
rejfa  action  to  the  difterent  segments  which  they  supply  {  Akiu, 
Phtsiol.  §  442)  ;  and  in  this  respect  they  are  analogous  to  tbn 
Spinal  Cord  of  Vertcbrated  animals,  from  which  ibey  differ  in  no 
important  particular,  except  in  their  position.  Even  in  thift, 
hovrover,  there  is  a  g;reatcr  rcaeniblancD  than  19  at  first  apparent ; 
for  there  is  strong  reason  for  regarding  the  usual  position  of 
Articulated  animals  as  really  hiverleJ;  that  is,  for  considering 
what  is  apparently  the  central  surface  of  the  body  as  in  reality 
the  dortal,  and  tiic  apparent  tjaek  as  the  real  ahdemtn. 

596.  The  bulk  of  the  body  in  the  Artlcnlata  is  made  up  of 
the  muscles,  by  n-Uicli  the  several  segments,  and  their  various 
appendages,  are  put  in  motion.  These  muscles,  like  tlie  parts  of 
the  body  themselves,  are  arranged  with  great  regularity  and 
exactness  on  the  two  sides  of  the  median  or  central  line  ;  en  that 
tho  lnl<i-a/  ti/mmelrt/  (§  47)  of  the  Articulata  is  most  exact. 
Wo  shall  hereafter  see  that  this  symmetry  extends  in  great 
degree  also  to  the  organs  of  nutrition ;  which  in  the  Yertcbrata 
are  not  arranged  with  tho  same  equality.  "Where  the  eegmenta 
and  their  append.igcs  have  a  similar  forni  and  action,  their 
muscles  are  but  repetitions  of  each  other  ;  but  where,  as  in  the 
higher  Articulata,  the  segments  and  their  appendages  are  differ- 
ently oODstructed,  the  mu/<eles  also  are  more  variously  arranged, 
and  often  form  a  system  of  great  complexity. 

597.  Tho  developmcntof  the  organs  of  Nutrition  in  Articulated 
animals  would  seem  to  be  altogether  subservient  to  that  of  the 
Locomotive  apparatus : — their  function  being  chiefly  to  Mipply 
tho  nerves  and  nniecles  with  tho  aliment  necessary  to  sustain 
their  vigfmr.     The  power  of  these  muscles  is  so  great  in  propor- 
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tion  to  tlicir  si«e,  thnt,  in  energy  and  rapidity  of  movement, 
some  of  t1ii3  Articulated  tribca  Burpna?  nil  otiier  animals.  These 
movements  lU'e  directed  by  organs  of  Hen^alion  ;  which,  although 
not  developed  on  hd  higli  a  plan  as  tho»<  of  some  Molln«cft,  arc 
evidootly  very  acnto  in  tlit-ir  powers.  There  are  very  few 
iDstaDcea  of  Articulated  animals  being  in  any  way  reutrained  as 
to  freedom  of  locomotion  ;  and  tliese  ore  fur  the  must  part  found 
in  s  single  group,  the  Cirhhipoda,  or  Jiamath  tribe,  whicli 
connects  this  sub-kingdom  with  the  preceding.  In  general  they 
roam  freely  abroad  in  ae.irch  of  food  ;  and  they  are  supplied  with 
prelionmie  organs  for  capturing  their  prey,  and  witli  a  complex 
masticating  apparatus  for  reducing  it.  Their  actions  are  evi- 
dently directed  almoat  solely  by  tnttinctite  propensities,  which  are 
adapted  to  meet  every  ordinary  want ;  these  are  of  similar 
cfaarscter  in  each  individual  of  the  same  species,  and  present  but 
little  appearance  of  over  being  modified  by  Intelligence.  Hence 
these  animals  seem  almost  like  machines,  contrived  to  execute  a 
certain  set  of  operations  ;  many  of  them,  however,  producing 
immediate  results,  which  even  ]tlan,  by  the  highest  eSbrts  of  his 
reason,  has  found  it  difficult  to  attain. 

598.  All  the  Articutata,  save  a  few  of  the  very  lowest 
species,  possess  a  distinct  licad  at  one  end  of  the  body,  furnished 
with  organs  of  special  sensation,  and  witli  jaws  for  the  preheu' 
sion  and  reduction  of  the  food.  These  jaws  do  not  open  vertienlli/, 
however,  as  in  the  \'ortebratB,  bo  as  to  leave  a  horizontal 
aperture;  but  latefallj/,  so  as  to  leave  a  vurticiU  aperture: 
and  there  are  frequently  several  pairs  of  them,  one  behind  the 
other,  sometimes  fumislied  witii  sharp  cutting  edges,  sometimes 
having  their  edges  toothed  like  a  «aw,  and  sometimes  adapted  to 
crush  rather  than  to  cut  or  tear.  The  alimentary  tube  frequently 
passes  straight  along  the  central  line,  from  one  e;itrpmity  uf  tho 
body  to  the  ftlhcr,  with  a  dilatation  near  its  commencement,— 
the  stomach  :  and  where  this  is  not  the  case,  the  ConTolutioiis 
which  the  intestine  makes  are  \uuially  few  in  number.  Instead 
of  a  heart,  we  find  a  dortal  eauel  (s.  Figs.  290  and  291 ).  a  long 
tube  placed  on  the  central  tine  of  the  back,  and  divided  into 
segments,   corresponding   with   those    of. the  body, — each  scg- 
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nent  beiog,  as  it  were,  tlie  lieart  for  its  own   divinon.    Tbf 
respiratory  apparatus,  too,  19  arranged  witli  the  mogt  porfect 
ifyninictry.       In   tho   lower    tribes,   and    in   tlie    Crustacea,   i( 
\a  adapted  to  act  in  water ;  and  consiitts  of  gills  or  brancliiil 
appendages,  of  varioiis  forms,  which  are  prolonged  from   tlif 
exterior  of  the  body.     But  in  Insects  and  Spiders,  wbicb  con- 
stitute the  great  majority  of  tlie  class,  the  respiration  is  aerial ; 
and  h  pcrTonned  hy  an  apparatus  consisting  of  n  set  of  chamben 
or  tubes,  which  are  diapered  or  extended  through  the  wliole 
body.     By  this  means,  the  air.  the  blood,  and  the  tissue  to  be 
noariahed,  are  all  brought  into  contact  at  the  same  points  ;  and 
a  much  less  viguraus  circulation  is  required,   therefore,  thnn 
would  otherwise  be  needed.     The  whole  apparatus  of  Nutrition 
is  comprised  within  a  comparatively  small  part  of  the  body, 
in  the  higher  classes  at   least ;    and  the  bulk  of  the  organs 
composing  it  !a  never  to  be  at  all  compared  with  that,  which  we 
ordinarily  find  in  the  Mollusca.      ThuH  the   Liver,  which  in  the 
Oyater  forms   a  largo  part  of  the  vchole  substance,  is  often 
scarcely  discoverable  in  the  Insect ;  and  where  (as  in  the  Crus- 
tacea) its  bulk  ia  considerable,  it  is  because  the  respiration,  being 
aquatic,  is  less  active  than  usual,  and  is  consequently  not  suffi- 
cient to  draw  ofTtlie  soperfluDua  carbon  from  the  blood  (Anim. 
Phtsiol,  $  365).     The  lilood  is  naiialiy  white,  as  in  other  Invert 
tcbrated  classes ;  and  where  it  is  otherwise  (as  in  some  of  the 
Annelida),  it  is  in  the  liquor  sanguinis,  and  not  in  the  corpuscles, 
that  tho  colour  exists, — these  Inst  being  analogous  to  the  folour- 
lett,  and  not  to  the  red  corpuscles  of  the  blood  of  Tertebrata. 
The  temperature  of  Articulata  usually  varies  with  that  of  the 
air  or  water  they  inhabit ;  but  in  the  claaa  of  Insects  we  find 
many,  which  have  the  power  of  generating  a  large  amount  of  in- 
dependent heat ;  and  this  is  strictly  proportional  to  the  quantity 
of  oxygen  converted  by  them  into  carbonic  acid,  by  the  respira- 
tory process.     All  the  actions  of  tho  Articulata  are  performed 
with  great  energy  ;  and  at  the  time  of  the  most  rapid  increase  of 
the  body,  the  demand  for  food  is  so  great,  that  a  short  suspension 
of  the  supply  proves  fiital.    Many  of  them,  however,  are  capable 
of  being  submitted  to  the  influence  of  very  high  and  of  very  low 
tcmprraturps,  with  little  permanent  injury. 
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599.  Tho  division  of  this  Sub-kingdom  into  Classes,  la  princi- 
pally fonodod  on  tlie  organs  of  locomotion ;  which,  as  we  have 
seen,  are  so  characteriHtic  of  it.  Wc  may  first  form  two  groups, 
distinguished  by  the  presence,  or  nbseoce,  of  JUtinctlif-articutaied 
mem/nTi.  In  the  formor,  the  locomotive  power  is  for  the  most 
part  consigned  to  these  appendages ;  and  tho  trunk  is  usually 
cncaaed  in  a  bard  envelope,  in  which,  by  the  union  of  segmuDta 
that  were  originally  distinct,  we  sometimes  nlmost  loso  the  traces 
of  the  chamcteristic  division.  This  is  especially  the  cose  with 
the  Crab  and  its  allies ;  in  which  the  different  parts  of  the  body 
aro  ({uite  immoveable  upon  each  other.  On  the  other  hand,  in 
tho  lower  group,  in  which  distinct  members  are  wanting,  the 
locomotion  of  the  animal  is  cliiefiy  effected  by  tho  movement  of 
the  body  itself ;  and  this  is  permitted  to  the  utmost 
extent,  by  the  softness  of  tho  integument,  in  which 
tho  intervals  of  tho  Drticalationa  are  scarcely 
distinct  from  tho  rings  tbemselves, — as  in  tliu 
Leech  or  Eorth-wonn, — so  that  here,  too,  tho 
division  into  segments  becomes  indistinct,  from 
tho  opposite  cause.  It  is  in  tho  Centipede  (Fig. 
292)  that  we  have  the  best  examiilo  of  the  divi- 
sion of  the  body  into  segments,  wliieh  is  cliorau- 
teristio  of  the  entire  group ;  together  with  an 
articubted  structure  in  the  limbs.  In  the  classes 
of  Insects,  Crustacea,  Spiders,  Ac,  the  equality 
of  the  segments  disappears ;  whilst  in  the  Leech 
and  Worm  tribes,  the  members  disappear. 

600.  Tlie  higher  division  of  tho  Articulated 
series  may  be  arranged  into  tho  following 
classes : — 

I.  Insects  ;  characterised  by  the  division  of  tho 

body    into    t/irec    distinct  portions, — the   head, 

thorax,  and    abdomen ;    by  tho    possession    of 

Fio.Bs.         antentiB  on  the  head,  of  threii  pairs  of  legs-  and 

(in  general)  of  one  or  two  pairs  of  wings;  and 

by  their  aerial  respiration. 

II.  Aracbhida,  including  tho  fipij^i,  SeorpuntM,  and  M'Uei; 
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characterised  by  the  diTisiun  of  the  body  into  Mo  distioot  por- 
tiena,  the  cophalo-tborax  (mado  up  of  the  bend  united  to  Ui* 
tbornjt)  and  abdomen  ;  by  the  possosaion  of  four  pain  of  leg»; 
by  their  want  of  antennEe  ;  and  by  their  aerial  respiration. 

III.  Cbpstjcea,  or  Crai»,  Lobileri,&o.;  diatinguished  by 
their  aqufttio  respiration  ;  and  by  the  possession  of  from_^««  U 
ieemt  pairs  of  logs ;  tlio  body  aomctimcs  divided  nearly  as  ir 
Inaects,  aometiniea  even  more  concentrated  than  !n  the  Aracli- 
nida,  and  sometimes  formed  on  the  plan  of  tliat  of  the  Myriapodh 

IV.  SIvniAPODA,  the  Cpnlipede  tribe  ;  charaeteriaed  by  the 
want  of  distinction  between  tliorut  and  abdomen  ;  by  the  equality 
of  the  segments  of  the  body, — the  head,  liowcver,  being  very 
distinct ;  by  the  livrgo  number  of  legs,  of  whicli  there  are  seldom 
less  than  twenty-four  pairs ;  and  by  their  aerial  respiration. 

Intermediato  in  somo  respects  between  the  two  divisions  of 
this  Sab-kingdom,  we  may  rank  the  following  remarkable 
group  :— 

y.  CntRBOpoDA,  or  the  Barnacle  tribe  ;  in  tliese,  there  are  no 
locomotive  membora  in  the  adult,  although  the  young  possesses 
them ;  there  are,  however,  a  series  of  jointed  tendril-Uke  append- 
ages, which  probably  serve  both  for  respiration  and  for  the 
acquirement  of  food  ;  and  the  animals  remain  attached  to  one 
spot,  during  all  but  the  early  period  of  their  lives  ;  their  respira- 
tion is  entirely  aquatic. 

601.  In  the  Second  division  of  Articulnta,  chamcterieed 
by  the  absence  of  articulated  members,  we  meet  with  bnt 
three  classes. 

VI.  Annelida,  the  Loxh  and  IVorm  tribe  ;  characterised  by 
the  extension  of  the  body  into  numerous  segments,  which  pre- 
sent scarcely  any  differences  from  each  other  ;  by  the  presence 
of  a  distinct  circulating  system,  and  of  respiratory  organs ; 
and  by  the  possession  of  a  well- developed  nervous  system. 

VII.  Entozoa,  or  hiteilwal  Worvu^  in  which  the  Articulated 
form  is  presented  in  (as  it  were)  a  still  more  degraded  state  ; 
the  segments  being  yet  more  completely  repetitions  of  one 
aiiother,  and  often  capable  of  existing  separately  ;  special  organs 
of  circulation  and  respiration  being  for  the  most  part  wanting ; 
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and  the  nervous  syatcm  being  very  indistinct, — never  presenting 
tbo  double  ventral  cord  in  a  well -developed  condition :  thcae 
haTB  very  frequently  no  diatinct  head. 

VIII.  RoTiFERA,  or  Wheel- AninuileuUs,  a  group  of  minute 
animala,  in  which  the  Articulated  structure  ia  often  very  india- 
tinet,  and  which  are  especially  characterised  by  the  posaeasion  of 
eiiia,  or  little  hair<likc  filaments,  arranged  in  rows  in  the  neigh- 
bourhood of  the  mouth,  and  serving  by  their  movements,  both 
for  the  acquirement  of  food,  and  for  the  aeration  of  the  fluids  of 
tbe  body. 
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CHAPTER  VTII. 
OF  THE  CLASS  OF  INSECTS. 

60S.  Toe  class  of  Insects  ia  pre-eminent,  not  only  aroongst 
tLe  diviaions  of  the  Arflculatcd  series,  but  in  the  whole  Animal 
kingdom,  in  regard  to  the  numher  of  distinct  tfieeiei  which  it 
includes  ;  and  it  is  probably  unsurpassed  by  any,  save  the  Infu- 
sory  Animalcules,  in  regard  to  tbo  number  of  indieiliiaU  at  any 
time  existing  on  the  earth's  surface,  which  belong  to  the  na- 
merons  and  diversified  races  comprehended  in  it.  The  whole 
aub-kingdom  of  Vertebroted  animals  may  probably  be  estimated 
as  not  containing  above  30,000  sjiecics, — a  number  which  is 
enrpB38ed  by  the  Bfelle  tribe  alone  ;  and  we  should  be  probably 
not  far  wrong  in  saying,  thai  the  number  of  species  of  the  whole 
class,  already  known,  exceeds  that  of  all  other  animals  put  bo- 
ther, ^loreover,  on  account  of  the  small  size  of  all,  and  the  very 
minute  size  of  a  large  proportion,  of  the  animals  belonging  to 
this  class,  it  is  probable  that  the  number  of  species  already 
known  ia  far  surpassed  by  that  which  remains  to  be  discovered. 
Even  in  our  own  country,  new  species  of  Insects  are  continually 
being  discovered,  by  the  industry  of  observers  who  devote 
themselves  to  this  particular  branch  ;  and  the  number  at  present 
unknown  must  of  course  bo  far  greater,  in  countries  that  have 
been  less  completely  explored.  Of  tlie  importance  of  this  class 
in  the  economy  of  Nature,  several  striking  proola  will  be  given 
hereafter. 

603.  The  tegumentary  skeleton  of  Insects,  that  is  to  say, 
the  hard  skin  of  these  animals,  sometimes  preserves  a  certain 
degree  of  flcsibility  ;  hut  generally  presents  a  consistency  analo- 
gous to  that  of  horn.  It  must  not  be  thought,  however,  that  its 
tissue  ia  really  of  that  nature  ;  for  Chemistry  teaclies  us  that  it 
is  composed  of  very  diffi-rent   materials,  and  that  a  particular 
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substance  named  C/ittine,  forms  the  base  of  it :  bat  there  is  reason 
to  believe,  tbat  it  possesses  a  definitu  ergnnic  structure ;  and 
tliat  it  consists  of  one  or  more  layers  of  cells,  in  tlie  cavities  of 
which  this  Buhstanco  is  deposited.  We  see  in  it  a  great  nnmbcr 
of  pieces,  which  are  somotimcs  soldered  (as  it  were)  together; 
whilst  in  other  instances  they  are  united  hy  soft  portions  of  the 
skin,  and  thus  possess  a  greater  or  less  freedom  of  motion. 

604.     The  body  of  the  Insect,  as  we  have  abready  siud,  is 
divided  into  a  certain  number  of  rings,  placed  end  to  end ;  and 


^^^S^- 


Oad 


Ttigni 


AtKluDiiin 


III  pair  o[  Lcgg 
W  lidT  of  Wino 

TIW* 


FiS.  IM— ANATmiT  D>  TBt  (ITU»t  fiCMLROIl  Or  tm  IKUCT. 

in  this  series  of  segments,  wo  distingiush  three  portions,  to  which 
aio  gifen  the  names  of  Head,  Tliarax,  and  Abdomen.  The 
members  or  appendages  which  spring  from  the  several  segments, 
have  a  structure  analogous  to  that  of  the  trunk  of  the  animal : 
being  comiKJsed  of  tubes  or  of  hollow  plates,  placed  end  to  end, 
ftnd  enclosing  in  their  iiitcrior  the  muscles  and  ucrvee  destined  to 
put  them  in  motion. 
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605.  The  bead  ia  fonnetl  only  by  a  single  piece ;  and 
the  eyes,  the  antcnuap,  and  the  appendages  uf  the  mouth.  Tbu 
antenuet  conBtitate  the  firat  pair  of  membera  or  appcndag<?a  of 
Inaecta;  and  ore  composed  of  a  considerable  number  of  sniAll 
joints  plained  end  to  end  ;  they  arise  from  the  anterior  or  saperiw 
part  of  the  head:  and  generally  have  the  form  of  slender 


a,  a,  oaicDnBr. 


flexible  horns  (Fig.  294,  a  a);  but  their  conformation  varie 
much,  especially   amongst    the  males ;    thus    they   sometimoa 
resemble  feathers,  sometimes  saws  ;  at  another  time  small  bulba^ 
(Fig.  293);  and  in  other  instances  they  ore  terminated  by  i^f 
enlarged  part  composed  of  layers  placed  like  the  leaves  of  a  book. 
Their  length  is  sometimes  very  aonslderablo.     We  know  nothinB 
positive  regarding  their  nse ;  but  it  is  supposed  that  they  : 


I'm.  SSli— Vuucnruv-nuiia  Aktikkx  ar  LnUKii, 


organs  of  feeling,  and  perhaps  also  of  hearing  (Anih.  Physiol. 
5  49B).    Other  appendages,  to  the  number  of  three  pwrs,  spring 
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from  the  inf^oi  port  of  the  lieacl,  and  constitute  the  organs  of 
mastication  or  of  suction  ;  we  diall  return  to  these,  when  speakioj; 
(tf  the  Dij^eativo  apjiaratus. 

600.     The  tAor/u  of  Insects  occupies  the  middle  port  of  their 
y;  and  bears  the  legs  and  the  wings.    It  is  always  composed 

three  rings,  named  proUiortu:,  inctothorax,  Kai  tot-Uit/iorax 
(Fig.  393,  a,  b,c);  and  to  the  venlraf  iiriiFof  eaoh  of  these  seg- 
ments, ie  txcd  one  of  the  pairs  of  legs.  The  wings  arise,  on  the 
contrary,  from  the  dorsal  arch  of  the  thoracic  rings ;  hut  Uie 

otlionuc  never  bears  them,  and  there  never  exists  more  than 
■Hie  pair  of  these  appendages  on  each  of  the  succeeding  rings  ; 
ao  that  their  number  can  never  exceed  two  pairs. 

607.     We  may  dietingiiieh,  in  the  limbs  of  Insects,  a  hauuch 

composed  of  two  joints,  a  thigh,  a  shank,  and  a  kind  of  finger, 

d  lariut,  which  is  diviJeit  into  several  joints  whose  number 

ies  from  two  to  five,  and  is  terminated  by  claws.    Their  con- 

fonn&tion  di0ers ;  but.  as  may  he  readily  believed,  H  is  always 

in  reUtion  with  the  habits  of  the  aoiniaU.     Thus  the  Insects 

whose  posterior  legs  present  a  great  length  (Fig.  297)i  usually 

imp  rather  than  walk ;  amongst  the  swimming  insects,  such 

the  Dyt'acui,  the  Noloncetii  (Fig.  298),  and  the  Gyrinui,  vul- 
garly called  Whirligigs  (Fig.  299),  tlic  tarsi  ore  usually  dat- 
ed, fringod  with  hairs,  and  arranged  tike  oars ;  and  amongst 
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diosc  which  can  walk  suspended  from  smooth  surfaces,  we  finiJ, 
under  the  last  joint  of  these  organs,  a  kind  of  cushion  or  cup, 
fitted  to  make  them  adhere  to  the  body  which  they  touch. 
Sometimes,  also,  the  anterior  legs  are  widened  like  those  of  the 
Mole,  in  order  to  enable  them  to  dig  in  the  grouod ;  tla'  Male- 
Criekel,  which  often  occasions  considerable  injury  in  our  fields, 
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uxiat  aome  speciea,  amongst  nhiijh  these  eatnc  limbs  constitute 
organs  of  prehension,  the  leg  being  disposed  in  the  manner  of  a 
claw,  and  being  ab)o  to  bend  itaelf  back  agaiaat  tho  preceding 


Fro.  3D1. 

jcAnt,  of  wbich  the  edge  is  omed  with  spines.     A  loi^c  insect 

from  the  South  of  France,  the 
Manlii  rdufioia,  is  formed  in  this 
manner.  Again,  we  meet  with 
some  insects,  amongst  which  the 
anterior  legs  ore  rcduecil  to  u  ru- 
dimentary state,  and  bent  back 
against  tlie  thorax,  no  longer  serving 
for  it9  muvementa,  and  easily 
escaping  notice,  so  tliat  at  first 
siglit  we  should  believe  these 
animals  were  provided  with  only 
four  legs  ;  several  diarnal  Butterflies 
are  in  this  condition  {Fig.  302). 
608.  Tlio  wings  of  Insects  arc  leuMikc  appendages,  com- 
posed of  ft  double  mcnihrano,  supported  on  the  inside  by  a 
more  solid  framework.     When  they  are  but  slightly  developed. 
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soft  &111I  flexible  ;  but  they  floon  dry  up,  aDil  remain 
L-lostic.  In  general  ttiocc  arc  tno  pairs  ;  wo  never  find 
n  greater  number,  but  sunietinies  one  or  other  of  these  pain  is 
wanting  ;  and  il  is  always  from  the  last  two  rings  of  the  thorax 
that  tbey  ariae.  Their  form  variea ;  when  they  really  aervo  for 
flight,  they  are  thin  and  tmnsparent,  ercept  when  lightly  covered 
with  a  kind  of  coloured  dust,  formed  by  scales  of  a  microscopic 
roioQteneBS,  snch  as  we  see  amongst  the  Butterflies  -  but  often 
Jiose  of  the  first  pair  become  thick,  hard,  and  opaque,  and  con- 
titute  a  kind  of  sheath  or  casing,  named  elylra  (a,  Fig.  303), 

which,  in  a  state  of  rest,  covers 
over  tlio  membranous  wings  (&), 
and  serves  to  protect  them  ;  at 
other  times  these  same  wings, 
still  raembranoiis  at  their  extre- 
mity, become  bard  and  opaque 
towards  their  base,  and  ore  then 
designated  under  the  name  of 
demi-casings  or  /laneli/lra.  We 
nre  acquainted,  alao,  with  some 
insects,  amongst  which  the  wings, 
instead  of  having  a  leaf-like 
structnre,  are  divided  into  a 
number  of  membranes,  barbed 
the  edges,  so  as  to  resemble  featliers  arranged  in  a  fan- 
ke  manner ;  this  is  seen  in  a  genua  allied  to  the  Butterflies, 
and  known  under  the  name  of  VUrophoriu,  or  Plumetl-Motli. 
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AgAin,  when  the  posterior  wings  ore  wanting,  they  are  generally 
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replaced  by  two  small  movuablo  tlireoda,  thickened  at  tbe  end, 
which  arc  caiied  balancers  (Fig.  SOS). 

1309.  The  abdarat'D  of  luaects  ia  composed  of  a  considenble 
nmnLer  of  rings,  moTeable  upon  each  other ;  wc  iMin  froqueittlj 
reckon  aine  of  these  ;  but  ut  olhor  times  we  cannot  distinguish 
ao  many;  this  appears  to  depend  on  the  union  of  two  or  mote 
of  these  segments  with  each  uther.  In  the  perfect  Insect,  these 
rings  noTCr  bear  any  legs  or  wings ;  but  those  which  occupy  tbe 
posterior  extremity  of  the  body,  often  give  attachment  to  ap* 
pendagea,  whose  fonns  and  uses  Tory  very  raueli.  Suroetunes 
tliey  ore  simple  bristles,  or  points,  wliose  functions  are  not  well 
known;  as  in  the  Epkamara  (Fig.  334)  for  example.  Sometimes 
these  organs  possess  the  form  of  honks ;  and 
constitute  a  more  ot  less  powerful  pair  of  pin- 
cers, as  omongst  the  Forficalai,  or  Earwigs 
(Fig.  306).  At  other  times  they  ore  so 
arranged,  as  to  act  as  a  spring,  and  to  enable 
tbe  animal  to  throw  itself  forwards ;  tlio 
Poilurai,  or  Sprinff-tailt,  —  small  insects, 
whicli,  in  our  climate,  conceal  themselves 
under  stones,  or  keep  themselves  on  the  sur- 
face of  still  water,  and  whicli  also  live  some- 
times in  tlic  snow  of  the  coldest  regions  of  tbe 
globe,  show  this  mode  of  organisation. 
Again,  in  other  iustancos,  these  abdominal  appendages 
have  a  more  complicated  struc- 
ture, and  constitute  an  ofiensive 
weapiiii,  or  an  apparatus  des- 
tined to  effect  the  deposit  of 
the  eggs  laid  by  the  animal  in 
a,  ploce  fitted  for  the  development 
of  its  young ;  as  examples  of 
these  organs,    wo  may    mention 

the  retractile  sting  of  the  Wasps  and  Bees,  and  the  piercer  of 
the  Tenthredos,  or  Saw-flios.  The  fonner  is  composed  of  a 
dart,  formed  of  two  sharp-pointed  processes,  placed  within  a 
homy  sheath,  or  case,  and  having  in  each  a  furrow  (completed 
into  a,  canal  by  the  union  of  the  two)  through  which  Uio  poison 
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flows,  tbat  is  fiecretfd  by  a  small  gland  wliicli  Is  situated  very 
near.  In  a  state  of  wpose  all  tliese  pieces  are  drawn  within  the 
body  of  the  animal ;  but  when  the  insect  wiatics  to  use  it,  ho 
oanses  the  sheath  to  project,  and  buries  it,  together  with  hta  dart, 
in  the  skin  of  bis  cDemy.  Sonietiuies  it  is  even  impossible 
for  him  to  draw  it  out ;  the  whole  ating  is  then  separated  from 
iha  body,  and  remains  fired  in  the  wound.  The  injury  which 
rceultB  from  tliis,  quickly  causes  the  dcnth  of  the  insect.  The 
male  Ja  always  destitute  of  this  wenpon  ;  hence  it  may  be  seized 
withoat  danger :  hut  the  females,  and  generally  the  sterile 
individuals,  called  tcor/i'i-rt,  are  provided  with  it ;  the  punctura 
causes  a  {lainfiil  inilammation. — The  Wrr  of  the  Ichneumons, 
of  the  Fimu*  (Fig.  SOU),  and  of  many  other  insects,  shows  an 

arrangement  very  analogous  i  and 
we  generally  observe  in  it  a  kind 
of  small  saw,  by  the  aid  of  which 
the  insect  pierces  tho  vegetable  or 
animal  tissues  in  which  it  desires 
to  deposit  its  eggs.  It  is  by  thus 
piercing  a  species  of  oak,  in  thu 
Levant,  that  the  small  insect, 
known  by  the  name  of  Cipiijia, 
or  GiUI-fly,  causes  the  formation 
of  the  Gall-nuta,  of  which  so 
much  UBo  is  made  in  the  manu- 
facture of  ink,  and  in  the  prepara- 
tion of  black  dyes.  The  small  pnncture  efiected  by  the  Ct/ni/m 
cansea  an  overflowing 
of  the  vegetable  juices, 
and  there  soon  results 
from  this,  an  excres- 
cence, hi  the  centre  of 
irhich  vve  find  the  eggs, 
or  larvie,  of  the  insect. 
6 1 0.  Insects  arc  pro- 
vided vrith  highly  de- 
veloped senses ;  they  evidently  possess  Ucariog  and  Smell,  lu 
well  osTaate,  Sight  and  Touch ;  but  even  now  the  seat  of  thu  scnso 
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of  Smell  boa  not  been  certainly  discovered  -,  aai  amongst  the 
greater  port  of  these  animals,  du  special  organ  of  Ilt'arirtg  cui 
be  perceived.  Tlic  antenna.',  ami  the  appendages  of  the  mouth, 
seem  to  bo  the  principal  instrumeDta  for  Touch  ;  and  the  formei 
may,  perhaps,  also  8crve  for  the  perception  of  Sound.  We  also 
know  very  little  of  the  apparatus  for  Taale  ;  but  the  organs  of 
Sight  have  been  better  studied. — The  structure  of  the  Eyes  'a 
very  diETerent  from  that  whioh  we  have  seen  amongst  the  higher 
animals.  In  general,  the  organ  which  at  first  sight  appears  to 
bo  a  single  eye,  ia,  in  reality,  formed  by  the  agjrregatiun  of  a 
multitude  of  small  eyes,  each  having  a  cornea,  a  vitreuus  body 
of  a  conical  form,  a  layer  of  colouring  matter,  and  a  separate 
nervous  filament.  lu  the  common  LIousc-Fly,  for  example,  we  uaa 
reckon    four    thou-  i^mMH^ttUtM^'n.  u 

sand  of  these  dis- 
tincteyes;  nndsome 
insects  are  known, 
which  have  more 
than  twenty-fivo 
thouaand.  All  these 
little  corneas  are 
hexagonal,  and  are  Fir^.n"' 
united  together,  so 
OS  to  form  a  kind  of  common  cornea,  wlioee  surface  presents  a 
number  of  divisions,  resembling  the  meshes  of  a  net,  visible 
only  by  the  aid  of  a  magnifying  glass.  (See  Anim.  Physiol. 
§§  iiJS,  574).  moreover,  each  of  the  small  oyea,  which 
altogether  make  up  these  compound  organs,  is  perfectly  distinct 
from  those  which  surround  it,  and  forms  with  them  a  bundle  of 
tubes,  each  terminated  by  a  nervous  thread  proceeding  from  a 
bulbous  expansion  of  the  same  Optic  Nerve.  Nearly  all  Insect* 
are  furnished  with  two  of  these  compound  eyes,  usually  pl.iced 
aa  the  sides  of  the  head ;  hut  sometimes  ttiey  arc  replaced  by 
ey« ;  and  in  other  instances  these  two  sorts  of  organs 
st  together.  The  structure  of  simple  eyes,  which  arc  known 
also  by  tbo  name  of  ilemmata  or  oeetli,  has  the  greatt'st  analogy 
with  that  of  each  of  the  clomeDts  of  the  compound  oyea.  The 
simple  eyos  ore  generally  united  in  a  group,  to  tbo  number  of 
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three^  tow&rda  ttjc  top  of  the  head.  Wo  know  nothing  certain 
of  the  miuiner  in  which  these  organs  act  iijion  the  light  that 
falls  upon  them  ;  not  of  tho  mechanism  of  vision  amoDgat 
Insects. 

611.  Several  Insects  possoea,  in  commuD  with  the  higher 
animals,  the  ^ulty  of  producing 
sounds :  but  in  general  their  song  in 
not  connected  with  the  movements  of 
the  air  in  the  reapiratory  apparatus, 
OS  amongst  the  former  ;  and  depends 
upon  the  mbbing  of  certain  parts  of 
the  body  against  each  other,  or  on 
the  inoTcments  produced  in  certain 
special  instnimenta,  by  the  oootrac- 
tion  of  muscles.  Thus  tho  monoto- 
nous and  deafening  noise  of  the  Cicada 
resolts  from  the  alternate  tension  and 
relaxation  of  an  clastic  membrane, 
placed  like  the  skin  of  a  drum  upon 
the  base  of  the  abdomen  ;  amongst 
the  Crickets,  there  ore  certain  parts 
of  the  wings,  which,  when  rubbed 
against  each  other,  vibrato  with  in- 
tensity, and  wliiuh  have  a  very  curious  structure  for  this  purpose; 
but  the  hamming  of  Flies  appears  to  depend  upon  the  rapid  exit 

of  tlio  air  through 
tho  thoracic  apira^ 
clee,  during  tho 
violent  movement 
of  flight.  Again, 
there  are  some  In- 
sects that  utter  a 
kind  of  cry,  tho 
manner  of  produc- 
ing which  is  not  well  known  ;  such  is  the  Sphinx:  Atropog, 
known  under  tho  name  of  tho  Death's-head  Moth.  (Anim. 
Pbysiol.  55  C76— 079). 
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GI2.  The  Nervous  ajstem  of  luaecta  slions  tbo  genonl 
arrangement,  sad  tlie  chief  part  of  the  modifications,  nbick  vre 
have  akeady  dcsrribcd  in  treating  of  the  Sub-kingdom,  to  which 
these  animals  belong  (§  .195).  It  is  principally  composed  of  t 
double  series  of  ganglia,  which  ore  united  together  by  loogitn- 
dinal  cords ;  tlie  number  of  these  ganglia  corresponds  with  that 
of  the  segments ;  and  they  are  aotnetiines  at  nearly  equal  dis- 
tances, nnd  extend  from  one  end  of  the  body  to  the  other,  wbilet 
in  otlier  instances  several  of  them  are  connected  together  in  anch 
a  manner,  aa  to  constitute  a  single  mass.  The  cephalic  ganglia 
present  a  very  high  development,  and  give  origin 
to  the  norvea  of  the  Antenna.'  and  of  tbe  Eyes,  S;c. 
Tlie  first  pair  of  ganglia  below  the  (esophagus  sup- 
jilies  tbe  nerves  of  the  tnontli ;  and  tlio  cords  wbicb 
unite  these  nervous  centres  to  tlie  cephalic  ganglia, 
and  which  pass  round  the  tesophagus,  give  off  on 
each  side  a  nerve  which  goes  hack  to  tbe  stomach  ; 
and  which  joining  itself  with  tiiat  of  the  opposite 
side,  forms  a  single  trunk,  running  on  the  central 
line  above  the  digestive  canal,  nnd  having  two  gan- 
glia in  its  course.  The  three  pair  of  ganglia  on  the 
ventral  cord,  following  those  which  are  situated  im- 
mediately beneath  the  cesophagua,  belong  to  the  three 
rings  of  tbe  thorax,  and  ore  the  points  of  departure  of 
the  nerves  of  the  feet  and  the  wings  ;  in  general  they 
are  very  cloao  together,  and  are  much  larger  than 
the  succeeding  pairs,  which  belong  to  the  abdomen. 

(>13.  The  manner  in  which  Insectaare  nourished, 
raries  very  much ;  some  only  live  on  the  juices  of 
planta  and  animals,  others  feed  on  solid  food,  and 
are  either  camiToroiiB  or  devonrers  of  plants  ;  and  these  differ- 
ences correspond  with  remarkable  modifications  in  the  structure 
of  the  mouth.  Amongst  gnaievng  insects,  such  as  Beetles, 
Cockchafers,  Cockroaches,  and  Locus{s7this  opening  is  furnished 
in  front  witli  a  central  piece,  named  labruni,  or  upper  lip  (a. 
Figs.  314  and  31u) ;  and  has  on  cacli  side  a  kind  of  large  tooth, 
nioveable  and  very  Irnrd,  called  tbe  tnandiblt,  or  upper  jaw  (i), 
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whioh  serrei  to  divide  the  food.     Immediatcl]'  bcliind  tlieso 
KMiidiUcB  is  (onnd  a  second  pair  of  appendages,  wlioao  etructute 
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is  Torj  compLicatcd ;  these  are  tlie  second  pair  of  jaws,  toniied 
the  marillie  {e).  Each  of  thcac  lost  organs  has  on  tho  inside  a 
ptatu  ur  cylinder,  of  greater  or  less  hardness,  generally  armed 
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with  notches  or  hairs,  and  having  on  tlio  outside  one  or  two 
aiiall  appendices  composed  of  scyontl  joints,  and  termed  mamU 
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latypnlpt.  Again,  bcliind  tlic  maxillcB  ia  found  a  second  pair  of 
appendages,  whose  baso  ia  supported  by  a  eentral  piece,  called 
the  mentttm,  or  cliin.  Tlieae  appendages  constitute  tbc  tonga* 
{d,  Fig.  314) ;  tliey  are  applied  against  tbe  maxillre,  aa  tlioec 
organs  are  themaclvoa  applied  against  the  inandtbles.  We  liaTG 
fnrther  to  mention  a  second  pair  of  Jointed  moreablo  appendages, 
or  palpi ;  whicb  ate  termed  labial  palpi, — tbe  name  of  labium, 
or  lower  lip,  being  commonly  given  to  the  piece  formed  by  the 
union  of  the  tongue  and  mentum  {d.  Fig.  315).  The  form  of 
those  various  parts  differs  according  to  the  nature  and  consist- 
ency of  the  food.  Tbe  palpi  serve  principaUy  for  seizing  the' 
food,  aud  liolding  it  between  tbe  mandibles  whilst  these  divide 
it.  Sometimes  the  Tnoxillfe  have  an  enormous  development,  and 
form  a  large  pair  of  pinoers  on  the  &ont  of  the  head  ;  an  arrange- 
ment which  is  very  remarkable  among  the  Stag-beetles,  and 
other  species  of  the  genus  Lucanut  (Fig-  316). 

014.    Amongst  the  tuckinu  Insects,  the  maxilla)  or  the  labrnm 
are  lengthened,  ao  as  to  couatitute  a  tubular  trunk  ;    in   tlio 
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interior  of  which  we  frequently  find  delicate  filaments,  perform- 
ing the  functions  of  small  lancets,  and  formed  by  the  mwdibles 
and  maiiillffi  muJified  to  such  a  degree  aa  to  Ih'  hardly  percep- 
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tible.  Amongst  tlic  Bees,  tliu  Aothoplioiv,  or  solitary  Bees,  tlio 
Iltimblf  Bees,  and  other  Insects'kDOWD  by  Zoologists  under  the 
name  of  Hi/iiUTioptfra,  the  bwxitl  nppamtus  *  preaenta  an 
UTsogement,  wliicb  is  in  some  degree  intermediate  between  these 
two  extreme  states.  The  labrum  and  the  mandibles  mucii  rcsembls 
tliuae  of  the  gnawinp  Insects,  nnd  offer  nothing  very  peculiar  in 
their  I'omi  and  structure  («ftnd'>,  Fig.SlS);  but  the  maxillfe  (c) 
and  the  ton^e  (li)  are  greatly  elongated  ;  and  the  former  have 
a  tubular  fonn,  and  inclose  longitudinally  the  sides  of  the  tongue  ; 
so  that  these  rirgnns,  united  intn  a  bundle,  form  a  canal  that 
serves  for  the  pa^^go  of  the  food,  always  soft  or  liquid,  by  which 
these  Insects  are  supported.  This  tube  is  moveable  at  its  base, 
and  flexible  during  the  remainder  of  its  length  ;  but  it  ia  never 
rolled  up,  as  we  shall  find  amongst  the  Butterflies.  The  man- 
dibles serve  only  to  divide  t!io  materials,  of  whicli  tlie  Bymen- 
optcra  make  their  nests ;  or  else  to  seize  and  put  to  death  the 
prey,  whose  juices  these  Insects  suck.  It  is  also  to  be  observed, 
that  there  exist  within  the  buccal  cavity  other  solid  pieces 
which  are  wanting  amongst  the  gnawing  insects ;  and  which 
constitute  valves  destined  to  close  the  pharynx,  whenever  the 
movement  of  deglutition  is  not  going  on, 

615.  Amongst  the  Cicadm,  the  Bugs,  and  other  insects  of 
the  order  Hcmipiera,  the  apparatus  for  suction  is 
composed  of  the  s^ame  elements  ;  but  these  present 
a  somewhat  different  arrangement.  The  mouth  is 
armed  with  a  tubular  and  cylindrical  proboscis, 
directed  downwards  and  backwards  (Pig.  31d), 
and  composed  of  n  sheath  inclosing  four  bristle- like 
prolongations,  or  setre  ;  the  sheath  (a.  Fig.  330) 
is  composed  of  four  joints,  placed  end  to  end,  and 
representing  the  labium  or  under  lip  ;  at  its  base 
■we  perceive  a  conical  and  elongated  piece,  which 
is  analogous  with  the  labmm  ;  lastly,  tho  ielm  {b,  e),  which  have 
the  form  of  fine  threads,  stiff  and  jagged  at  their  points  to  bo 

*  Tb»  ttnn  bueptil  tcftn  to  tlM  vEiicti  brloD^  to  iLc  moulh  ;  qdJ  Ihc  above 
Mffn^DD  ii  canicDiSDlIf  tpjilind  In  denatf  thg  nxntl  furiM  rollKiivclj,  wliicb 
•Itifaihn  mike  op  the  menth,  In  whawrcr  mj  Ibej  id>;  be  antngei. 
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&ble  to  pierce  tlie  skin  of  animali^  or  tbe  Tessele  of  plants,  i 

the  ivprtsentativce  of  tWp 
mandiblea  and  the  maxiUsE 
extremely  elongated.  In  thoae 
Hemjptera  vhich  live  at  tke 
ezpeau  of  other  animals,  tbe 
proboscis  h  usually  very  firin, 
and  folds  into  a  semicircle 
under  tbe  head.  Among  those 
tvbich  are  nourished  by  suck- 
ing vegetables,  on  the  con- 
trary, it  is  nearly  always  thin, 
and  is  laid  when  in  a  state  of 
rest  against  the  lower  side  of 
the  thorai,  between  the  feat. 
Its  length  is  sometimes  so 
considerable,  that  it  passes  bitckwards  behind  the  posterior  ex- 
tremity  of  the  abdomen. 

616.  Amongst  the  Flies,  also,  the  proboscis,  which  is  some- 
times soft  and  retractile,  sometimes  homy  and  lengthened,  repre- 
sents the  under  lip,  and  often  bears  palpi  at  its  base  ;  a  longi- 
tudinal channel  occupies  its  upper  side,  which  incloses  tbe  m/s,~ 


Fn.  so.— DiToUL  A/MUTV>  or  *■ 
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whose  nnmber  varies  from  two  to  six,  their  analogues  among 
the  gnawing  insects  being  the  mandibles,  the  maxillcc,  and  the 
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IHlpl. 


F(0.  3J.1.— it^nif'iio  HEI.EHHin. 


tongac.  Sometimes  this  protioscis  acquires  an  enormous  longtli 
(Fig.  321);  sometimee  on  ttie  contrary  it  is  hardly  visible. — 
Lastly,  among  the  Botterflies,  which  nre  itlso  supported  on 
liqaid  sub?tMice8,  but  wliioh  find  them  at  the  bottom  of  the 

flowers,  and  there- 
fore have  no  occa- 
sion for  inatrumenta 
to  procure  them, 
there  exist  no  *H<e 
performingthefunc- 
tions  of  lancets,  as 
among  the  preced- 
ing; and  the  mouth 
ig  furnished  with  a 
long  tubular  tnink, 
coiled  into  a  epintl, 
and  com])09ed  of 
two  slender  filaments,  each  channelled  on  its  intemal  edge,  eo 
that  a  tnbo  is  formed  by  the  adhesion  of  the  two ;  these  ore 
nothing  else  than  the  maxillx  very  greatly  lengthened  and 
niodified  in  their  form.  At  the  base  of  this  tube  is  seen  a 
email  membranous  piece,  which  is  the  representative  of  the 
labmm ;  and  on  each  side,  a  small  tubercle,  the  only  vestige 
of  the  mandibles.  Wo  also  perceive  the  rudiments  of  the 
maxillary  palpi ;  and  behind  is  found  a  small  triangular  labium, 
having  two  very  large  labial  palpi,  composcdof  three  joints,  and 
nearly  always  clothed  with  scales. 

617.  The  alimentary  canal  generally  presents  a  very  com- 
plicated structure  ;  sometimes  it  is  straight,  and  has  very  nearly 
the  same  diameter  throughout  its  entire  length ;  but  usually  it 
is  more  or  less  convoluted,  and  has  several  successive  enlarge- 
ments, and  contractions.  We  may  distinguish  in  it  (Pig,  324), 
a  pharynx  (o),  an  (Esophagus  {V),  a  first  stomach  or  crop  (e),  a 
second  stomach  or  gi^rd  {d),  of  which  the  walls  are  muscular 
and  often  armed  with  horny  pieces  fitted  to  triturate  the  food  ; 
a  third  or  true  digestive  stomach  («),  whose  texture  is  soft  and 
delicate  ;  a  small  intestine  (/),  a  ccecum,  and  a  rectum  {g).    As 
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we  see  amongst  the  Iiiglier  onimala  a  connection  between  ttio 
naturo  of  the  food  and  tlio  ilevdopment  whicb  this  canal  acquins, 
so  among  the  Carnivorous  Insects  it  is  generoUy  very  short ; 
whilst  among  Insecta  which  are  supported  on  Vt^etable  snh- 
stances,  it  is  usually  very  long. 
The  food  which  enters  it,  is  at 
first  moistened  with  the  sa- 
liva ;  the  npparatuB  which 
secretes  this  liquid  consists  of 
a  certain  number  of  flnnting 
tubes,  terminated  sometimes  by 
small  follicles  or  sacs,  and 
communicating  with  the  plia- 
rynx  by  their  excretory  canals. 
A  multitude  of  rtlli,  with 
which  the  digestive  or  chylific 
stomach  is  generally  furnished, 
appear  to  serve  for  the  secre- 
tion of  a  gastric  juice  ;  and  it 
is  alao  into  this  cavity,  that  the 
bilo  is  poured.  There  does  not 
ejiat  any  liver,  properly  speak- 
ing, among  Insects;  but' this 
organ  is  replaced  by  long  and 
delicate  tubes  (A),  which  float 
in  the  interior  of  the  abdomen, 
and  open  high  up  in  the  chylific 
stomach.  (Similar  vessels,  open- 
ing lower  down,  take  the  place 
also  of  the  urinary  glands  ;  for 
uric  acid  has  been  found  to  be 
secreted  in  them.)  By  one  of 
their  extremities,  the  biliary 
vessels  always  open  into  the 
chylific  stomach  ;  and  the  other 
extremity  is  sometimes  free, 
but  sometimes  fixed  to  the  intestine,  either  near  the  first  opening 


pharrnx;  6.  (rtophigiii  ^  f,  crop;  JCSi*^ 
tATd ;  t,  obyUQc  ilomach  -,  J,  siiiaU  lnl«*- 
ttnc  \  !7.  reolQtu  %  K  bUioj?  tohcIa 
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or  close  to  the  tectum.  Lnatly  vre  fintl,  tuwank  tlie  extremity 
of  tlie  intestinnl  canal,  otlicT  secreting  organs,  tlmt  serve  to 
elabortkte  particular  liquids  (such  ne  the  poison  of  the  Bee's 
ating),  which  sevLTal  tnsccts  can  throw  out  {ram  tho  extre- 
mity of  their  abdomcu,  when  they  arc  irritated. 

filS.  It  would  appear  to  bo  by  simple  abEorption,  that  the 
diyle  traverses  the  walls  of  the  digestive  tube  and  mixes  with 
the  Blood.  This  hquid  is  watery  and  colourless ;  it  is  not 
eTcrywh(;re  inclosed  in  vessels,  but  spreads  itself  out  into  the 
interstices,  which  exist  between  distinct  organs,  or  which  pre- 
sent tbemselves  in  the  substance  of  their  tissue.  Insects  ore 
destitute  of  a  regular  circulation.  Wc  can  clearly  see  very 
rapid  currents  in  certain  parts  of  the  body ;  but  the  nourishing 
liquid  does  not  perform  a  circle  in  such  a  way  as  to  return 
constantly  to  the  point  of  ite  dejMirturc.  There  really  exist 
amongst  those  animals  only  vestiges  of  a  circulating  apparatus. 


pro.  T?i     rrrrf  inim  dt  lakicn- 

We  see  near  the  dorsal  surface  of  the  body  a  longitudinal  tuhc 
{a.  Fig.  325),  which  performs  alternate  movements  of  contrac- 
tion and  dilatation,  analogous  to  those  of  the  heart  among  the 
higher  nninials.  The  nourishing  liquid  penetrates  into  it  by 
Utcral  openings,  funiislied  with  valves  to  prevunt  its  reflux  ;  and 


I(H' 
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In'ing  jiro]>f'lloJ  Ibrwani:;  by  tiiu  sUfcL'ssivo  contractions  of  its 
ditfercDt  cliambcre,  it  passes  uut  in  front  by  a  series  of  canals, 
of  which  some  convey  it  to  the  he&d,  whilst  others  pass  side- 
ways and  backwards  (b),  for  the  supply  of  the  body  with  its 
appendages,  the  legs  and  winge.  On  returning  from  these  parts, 
it  re-enters  the  dorsal  vessel,  partly  at  its  posterior  extremity, 
and  partly  by  the  lateral  orifices  already  mentioned. 

619.     It  will  be  obserred  that,  in  this  course,  there  is  no 
special  conveyance  of  the  nutritious  fluid,  when  rendered  venous 
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in  its  character  by  circulating  through  the  tissues,  to  a  particular 
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organ  for  its  aeration.  If  tlie  Kespiration  of  Insects  were  efibctod 
in  tJie  usual  inanDcr,  b^  means  uf  iDDgs,  ur  at  tlio  extornnl  sar- 
face  of  the  body,  it  would  have  been  consequently  extremely 
incomplete ;  but  the  disadvantage  which  would  appear  to  be  the 
necesBory  result  of  this  great  imperfection  in  a  function  eo  import- 
ant aa  the  Ctrculatton,  does  not  really  exist.  Nature  bos  made 
up  the  deficiency  in  the  transmiasion  of  the  blood,  by  conducting 
the  ur  itself  into  all  tile  parts  of  the  body,  by  the  aid  of  a  multi" 
tude  of  canals,  which  communicate  with  the  exterior,  and  which 
tamily  minutely  in  the  substance  of  the  organs.  These  air- 
conveying  tubes,  known,  aa  we  have  already  said,  under  the 
n&nie  of  Iraclteta,  present  a  very  complicated  structure :  we 
cau  nsually  distinguish  in  them  three  coTorings, 
of  which  the  middle  one  ia  composed  of  a  carti- 
laginous filament,  rolled  in  a  spiral,  like  on 
elastic  spring.  Sometimes  they  are  simple  ; 
but  at  other  times  they  have  a  certain  number 
of  large  dilatations,  in  the  form  of  soft  vesicles, 
which  act  aa  reservoirs  of  air.  The  openings  by 
which  the  air  penetrates  into  the  trachcie  are 
called  irii^niafit  or  tpiradet ;  they  are  generally 
simple  slits,  like  button-holes  ;  but  sometimes 
they  have  two  valves,  which  open  and  shut  like  the  leaves  of  a 
folding-door ;  and  they  are  frequently  furnished  with  a  kind  of 
sieve  or  grating,  to  prevent  particles  of  dust,  &c.,  being  drawn 
inwards  by  the  air.  We  usually  see  one  pair  upon  the  lateral 
and  upper  part  of  each  segment ;  but  they  are  often  wanting  on 
the  two  last  segments  of  the  thorax.  Tlio  means  by  which  the 
air  is  renewed  in  the  interior  of  this  respiratory  apparatus, 
ftppeora  to  oinsist  generally  only  of  the  movements  of  contrac- 
tion and  dilatation  of  the  abdomen.  As  we  have  already  said, 
Bespiration  is  very  active  amongst  these  animals  ;  they  consume 
a  considerable  quantity  of  ur  in  comparison  with  their  sixe,  and 
they  quickly  die  when  ihey  are  deprived  of  oxygen  ;  but  when 
they  arc  in  this  state  of  apparent  death,  they  may  remain  in  it  a 
very  long  time,  without  losing  the  power  of  being  restored  to  life. 
620.     The  greater  number  of  Inaocts  produce  but  very  little 
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htat;  but  some  of  these  animal?,  in  certain  crrcuinalances,  give 
out  a  qusotity  aufficicntly  canaidcrablc  to  raise  their  tciuperature 
perceptibly.  This  is  the  case  with  Bece,  when  tbey  are 
disturbed  in  their  hives ;  and  it  is  notited  tliat  tlieir  Rcepira- 
tion  tlioo  becomes  very  active.  (See  Animal  Pbysiologt, 
§5  410,411.) 

£21.  Another  most  remarkable  phenomenon,  of  which  &o 
CMiM  is  not  fully  known,  is  the  production  uf  %Al ;  which  a 
observed  amongst  some  Iniiects.  <.lf  thid  the  Lampyrii,  or 
Qluw-worui,  ia  an  exaniple,  which  ia  woll  known  to  almost 
every  one  who  frequents  uur  fields.  The  male  has  wings  anit 
is  not  lumiaoua  ;  but  the  female,  which  is  destitute  of  them,  and 
which  ijj  often  found  on  banks  and  hedges  during  the  summer 
evenings,  shoda  a  phosphorescent  light  that  is  often  very  brilliant. 

In  another  species  of   Lampyria 
—  ^  ^         which  inhabits    Italy,  the   indi- 

\^fc/'^  v9k        viduals  of  both  sexes  are  at  the 

^^■fljKs.  <9&  same  time  winged  and  Inniinnus  ; 

yflU.^*^  ^^K  but    this     singular    property    is 

/^^P\  •^t  especially  remarkable  among  ccr- 

^^V    \  ^P         tain  Fire-flies,  which  live  in  thu 

warm   regions   of  America,   and 
^„.  whiih  prodnoe,  when  Hymg  m  the 

darkness,  a  natural  illumination  of 
the  most  brilliant  effect ;  they  are  often  placed  by  women  in 
their  hair  as  ornaments ;  and  we  are  told  that  the  Indians  use 
them  to  light  themselves,  when  they  travel  by  night.  Among 
our  Glow-worma,  the  light  proceeds  from  certain  spots  situated 
upon  the  upper  part  of  the  two  or  thiea  last  rings  of  the  abdo- 
men ;  whilst  among  the  Fire-flies,  it  comes  from  analogous  spota 
plaoed  upon  the  prothornx  oi  corslet.  It  appears  that  the  insect 
can  vary  at  pleasure  the  intensity  of  this  phosphorio  light ;  and 
that  it  continues  during  a  certain  time,  when  the  animal  ia  placed 
in  a  gaa  unfit  for  respiration,  or  even  in  a  vacuum  ;  but  that  it  is 
extinguished  in  cold  water. 

r>3'J.  The  sexes  are  distinct  amongst  tliese  animals,  and  there 
often  exist  very  great  differences  between  the  mole  and  female ; 
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llie  common  Cflow-worm  lias  already  afforded  us  an  example  of 
this  (Fig.  328).  Neatly  all  Insects  lay  eggs  ;  some  of  them  arc, 
towe»er,  viTiparous.  There  often  exists  at  the  extremity  of  the 
abdomen  of  the  female,  a  dart,  a  saw,  or  some  other  organ, 
fitted  to  make  holes  for  the  reception  of  the  eggs ;  and  by  an 
admirable  instinct,  the  mother  always  lays  them  in  a  place,  where 
her  young  will  find  near  tliem  the  food  wlndi  they  will  require; 
and  yet,  in  the  grenter  niimher  of  cases,  this  food  is  not  the 
same  aa  she  would  seek  for  herself.  Duriug  tlio  early  period  of 
their  Uvea,  insects  change  their  skin  several  times,  and  nearly 
always  display  some  very  singular  phenomena,  of  whieh  we  have 
already  seen  an  example  amongst  the  Batrachian  Reptiles.  Thu 
greater  number  of  them,  at  the  time  of  tlicir  coming  forth  from 
the  egg,  neither  resemble  their  parents,  nor  have  the  form  which 
they  will  themselves  acquire  at  a  later  period  ;  and  before  arriv- 
ing at  a  perfect  state,  they  undergo  changes  so  considerable, 
that  wo  canuot  better  designate  them  tlian  under  the  name  of 
metaino  Tphutet. 

623.  Insects,  in  general,  pass  through  three  very  distinct  states, 
known  under  the  names  of  the  larsa  iinle,  the  chri/talit  tlate,  and 
the  imago  or  jierfeet  ttaie ;  but  the  changes  which  take  place,  are 
not  always  equally  great;  sometimes  these  changes  render  the 
animal  perfectly  diftVrent.  at  other  times  they  only  consist  in  tlio 
development  of  wings  ;  and  these  various  degrees  of  transforma- 
tion are  known  under  the  names  of  eotnplele,  and  of  incompltte, 
tneiamorphont. 

624.  The  insects  which  undergo  aeompJclameCajiwrjiRont,  are 
always  more  or  less  vormiform  (or  worm-like),  when  they  come 
from  the  egg,  and  'when  they  ore  in  a  larva  state  ;  tlieir  body  is 
long,  almost  entirely  soft,  and  divided  into  moveable  rings,  of 
which  the  regular  number  is  thirteen.  Sometimes  thuy  are  com- 
pletely destitute  of  feet ;  at  other  times  they  arc  provided  vvith 
tt  variable  number  of  these  organs  ;  but  the  conformation  ofthcse 
is  not  al  all  analogous  to  that  of  the  same  parts  in  the  odidt 
animal.  They  have,  nearly  always,  simple  eyes,  but  they  are 
sometimes  entirely  destitute  of  them  j  tbeir  mouth  is  usually  for- 
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nisbed  with  manJibles  and  javrs,  wliatevcr  may  bo  tUe  form  that 
it  will  afterwarda  osaumQ ;  and  we  often  aee  ttie  first  of  tbe^i 
organs  serving  for  locomotion,  as  well  as  for  aeiang  tlie  food. 


Til.  330- — Laiva,  P^r\^  AVtl  llUoa  Dr    V^riLtO  MAimAON- 

Tlivae  LarviD  also  differ  in  their  form,  and  axe  sometimes  Vnown 
under  the  name  of  CalcrpUlart,  sometimes  imder  that  of  iVortni. 
— After  having  remained  in  thia  state  for  a  longer  or  shorter  time, 
and  liaving  experienced  aovcral  changes  of  akin,  the  wings  begin  to 
be  formed  bencatli  tlie  skin,  and  the  animal  passes  into  the  state  of 
cJiri/tiUi*.  During  tlie  whole  length  of  this  sciMind  period  nf  their 
existence,  these  singular  animals  ccnae  to  take  any  food,  and  tk- 
main  motionless.  Sometimes  the  skin  from  which  they  hove  Inst 
freed  themselves,  dries  up,  and  forms  a  kind  of  oval  cose,  in  tlio 
interior  of  which  tlicy  remain  shut  up  ;  sometimes  they  ore  onU 
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Govored  by  a  thin  pellicle,  ichicli  lies  over  the  external  orgiuia, 
fidbrwsall  their  inequalities  of  surface,  and  causes  the  ineect  to 
appew  u  if  closel)'  Avrapped  in  bandages. 

625.  Before  undergoing  this  meiainoq)ho9ia,  tlie  Larva  pre- 
pares a  defence  for  itself ;  and  shuts  itself  up  in  a  case,  which  it 
makes  with  $ilk,  secreted  by  salivary  glands,  and  drawn  out  by 
the  aid  vt  ipintiereU,  hollowed  in  the  lips.  In  other  instance»i, 
it  suspends  itself  by  means  of  threads,  or  conceftls  itself  in  some 
hollow,  It  is,  however,  whilst  the  insect  is  in  this  state  of  appn- 
rcnt  repose,  tb&t  active  operations  are  going  on  witliin  the  body, 
of  which  the  result  is  the  complete  development  of  the  entire 
organintioa.  Its  interior  parts  become  soft,  and  by  degrees 
aamimc  the  shape  timt  they  will  preserve ;  the  diSerent  organs, 
with  which  the  adult  animal  ought  to  be  provided,  ore  deve- 
loped under  the  envelope  which  conceals  them  ;  and  when  this 
evolution  is  finished,  it  frees  itaelf  from  this  species  of  mask  ; 
■preada  its  wings,  whiih  are  not  long  in  aequiring  firmness,  nnd 
beoomea  uperfaCl  int^l  or  imago. 

6*26.  Asui  example  of  this  complete  metamorphosis,  we  can- 
not make  a  better  selection,  than  by  taking  the  liomlyj:  Mori ; 

for  this  insect  in 
its  lorvn  state  pos- 
sesses for  us  an 
immense  interest ; 
it  is  the  lUhconii. 
the  rearing  of 
which  contributes 
so  powerfully  to 
the  agricultural 
prosperity  of  the 
southern  countries 
of  Europe,  and  the 
i--„,  HI— v,, „»,.„,.  product   of  which 

gives  origin  to  bo  much  industry  and  wealth.  This  insect  came 
uriginally  from  the  northern  provinces  of  China,  and  was  nut 
introduced  into  Europe  until  the  sixth  rentury.  Tlio  ttreek 
llissionariea  brought  some  of  its  eggs  to  Constantiuoplo  in  the 
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li^if  iMtfawD,  an^  at  the  period  ot  tlie  first  crasftdes,  ha 
spread  into  Sicily  and  Italy;  but  il  was  nut 
At  liniv  of  Henry  IV.  tLat  thi^  branch  of  agriculturnl 
'  Mi)uired  any  importtuicc  in  the  suutbem  provinces  of 
Vtmmtt,  ot  whicb  it  now  foraia  one  of  the  chief  soiircoa  of  wodth. 

RJT.  The  f-gps  of  tbe  Silkworm,  wlien  dry,  liavo  a  gray-ash 
r;  and  with  some  care  th<?y  maybe  presurved  thiia  during  a 
'  long  tiniH  without  injury.  In  order  that  the  work  of  incubO' 
tn«y  conuncnci'.  and  that  the  lar^as  may  be  Imtcheil,  thn 
mm'  mult  be  exposed  ftir  some  time  to  a  temperature  of  at  least 
M*  Fkhr.  Jlfter  hnving  experienced  nn  increoaing  heat  for  eight 
«r  In  days,  tl>«y  will  become  whiter  ;  and  soon  aft«rwnrils  tho 
ttrtwe  will  begin  to  come  forth.  These  little  animals,  at  tbe 
t>UK>  of  their  birth,  ore  only  about  a  line  and  a  quarter  in  length. 
Thrir  body  is  long,  tylindricnl,  annular,  smooth,  nnd  commonly 
of  ■  gnyiah  colour ;  at  its  anterior  extremity  we  distincnJsli  a 
hMd,  formed  by  two  bard  and  ecaly  tubercles,  upon  which  arc 
wco  some  block  points,  which  arc  tbe  eyes ;  the  nioutli  oecupiee 
Uio  anterior  pan  of  this  bead,  and  is  armed  with  strong  jaws  ; 
the  tbrt!e  succeeding  rings  have  each  apair  of  Bmnllecaly  feet,  and 
rvprcaent  the  thorax  ;  tlie  abdomen  is  very  mnch  developed,  and 
boa  no  members  upon  its  two  first  segments,  but  is  fnrnisli'i 
at  tbe  posterior  end  with  five  pair  of  fleshy  tubercles,  which 
KMrnbli'  slumps,  and  which  serve  as  so  maiiy  feet. 

G'ia.  In  the  south  of  Franco,  these  worms  ore  called  ma^ftutat; 
ilid  the  name  of  MoffHonerie  is  given  to  the  eetablishmenta  in 
which  they  an>  reared.  The  first  core  that  they  require  after 
llieir  birth,  is  tu  separate  them  from  their  shellsi,  and  to  place 
llioin  upon  fmmi'«,  on  which  they  find  the  food  adapt«d  for  their 
•U]q)ort.  h'or  Uiis  puq>ose  it  is  usual  to  cover  the  eggs  with  a 
•hMil  <>f  [)a|>eT,  |tnrfomti-d  with  holes,  through  whicb  the  worms 
<<tM'p  to  gitt  at  the  raullH'try  leaves  placed  above  ;  and  when 
lliey  ore  colhtitud  ujioii  tbe  boughs  which  are  covered  with  these 
liovea,  they  ari<  I'orrioit  away  ugion  the  frames  prepared  for  their 
l.abitAtion.  Th«  ftH'd  of  the  iSilkwonn  consists  of  Mulberry 
leavM  ;  Mid  t'ornvqucntly  it  is  on  the  cultivation  of  this  tree, 
that  tbo  c»|Mibitity  of  rtsiring  lhc«e  insect*  dc|teitds.    The  ^^'hile 
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Mulberry  ia  tlic  species  the  most  generally  employed  for  tliis 
pnrpow.  It  id  a  tree  which  grows  (o  thv  height  of  fourtei^n  or 
fifteen  feet ;  it  flourishos  very  well  in  all  soils,  iind  it  is  culti' 
TSted  with  success  even  in  the  north  of  Europe  i  but  it  ocvor 
grows  wild  anywhere.  Tlie  Mulberry  came  originally  from 
China.  Two  Greek  monks  introdaeod  it  into  Europe  towards 
the  middle  of  the  sixth  century,  at  the  same  time  with  the  Silk- 
worm. Its  cultivation  was  soon  spread  in  the  Peloponneaue, 
and  gave  to  this  part  of  Greece  its  modem  name  of  Morea. 
Thence  the  Mulberriea  and  the  Silkworms  were  convoyed  into 
Sicily  imdcr  the  direction  of  King  Roger,  and  actjuired  a  rapid 
extension  in  Calabria.  Some  French  gentlemen  who  had  accom- 
panied Charles  VIII.  into  Italy  during  the  war  of  1494,  having 
known  all  the  advantages  which  that  country  derived  from  this 
branch  of  agriculture,  wiahod  to  bestow  the  same  upon  their  own 
country  ;  and  brought  some  Mulberry  trees  from  Naples,  which 
they  planted  in  Provence  and  Dauphinc.  About  thirty  years 
nnce,  the  first  of  these  trees  planted  in  France  was  still  to  be 
fieen  at  Allan,  near  Mont^limart.  At  present  the  Mulberry 
trees  cover  a  large  part  of  the  aouth  of  France ;  they  ore  even 
cultivated  in  the  north  ;  aud  the  success  of  some  recent  attempta 
appears  to  show,  that  they  might  be  profitably  cultivated  in 
En  aland. 

G39.  Silkworms  remain  in  the  larva  state  for  about  thirty- 
four  days ;  and  during  this  time  they  change  their  skins  four 
tines.  The  time  comprised  between  these  successive  changes, 
eonatitntcB  that  which  the  cultivators  call  the  dilTuront  ages  of 
these  little  animals.  At  the  approach  of  each  change  they 
become  did!  and  cease  eating ;  hut  after  having  cast  off  the  skin, 
their  hunger  is  increased.  The  quantity  of  food  which  they 
consume  rapidly  increases.  It  is  computed  that  for  the  larvie 
proceeding  from  an  ounce  of  eggs,  there  must  be  generally  about 
seven  pounds  of  leaves  during  the  first  age,  which  lasts  five  dajis; 
twenty-one  pounds  during  the  second  period,  which  only  conti- 
nues four  days  ;  seventy  pounds  during  the  third  period,  which 
continues  seven  days  ;  two  hundred  and  ten  pounds  during  the 
fourth  age,  whose  length  is  the  same  as  that  of  the  third  age ; 
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aod  twelve  or  tliirU«n  titimlrud  pounds  daring  the  fiftli  porioi). 
It  is  on  the  sstxth  Any  at  the  laat  age,  tliftt  the  greatest  voradty 
shows  itac-ir.  Tlie  worms  then  devour  two  or  tliree  hundred 
pounds  of  leaves,  and  wlicn  eating  make  n  noise  which  resem- 
bles that  of  A  hcHT^'  shower.  On  the  tenth  day  they  cooso 
enting,  and  prepare  themselves  to  undergo  their  first  mctamor- 
phosis.  We  tlien  see  them  endeavouring  to  climb  upon  the 
branehee  of  small  bandies  of  twigs,  which  have  been  carefully 
placed  above  the  frames  on  which  they  have  until  then  remained. 
Their  body  becomes  soft,  and  n  thread  of  silk  comoa  out  of  their 
mouth,  which  they  draw  after  them.  They  very  soon  fix  them- 
selves, and  throw  around  them  n  multitude  of  tlireads  of  extreme 
fineness ;  and,  suspended  in  the  middle  of  this  net-work,  spin 
their  Cocoon,  which  they  form  by  continually  turning  themselves 
round  in  dilTercnt  directions — thus  twisting  round  their  body  the 
thread  which  comes  out  from  the  spinneret,  with  which  the  lip 
is  perforated.  The  silk,  thus  formed,  is  produced  in  glands, 
which  have  much  [analogy  with  the  salivary  glands  of  other 
uumals ;  and  the  matter  of  which  it  is  composed  is  soft  and 
glutinous  at  the  time  of  its  first  appearance,  hut  soon  becomes 
hardened  by  the  air.  The  result  of  the  different  twistings  of 
this  ungle  thread,  is  to  cause  the  dififerent  threads  to  adhere 
together,  and  to  form  an  envelope,  whose  tissue  is  firm  and  sha])c 
oval.  The  colour  of  the  silk  varies;  sometimes  it  is  yellow, 
sometimes  of  a  brilliant  white,  according  to  the  variety  of  the 
worm  which  hoe  produced  it ;  and  the  length  of  each  thread 
often  exceeds  1 100  feet,  but  varies  much,  as  does  also  the  weight 
of  the  cocoona.  The  worms  proceeding  from  an  ounce  of  eggs 
may  produce  aa  much  as  130  lbs.  of  silk :  hut  such  an  amount  is 
rare  ;  and  from  70  to  80  lbs.  is  the  usual  product. 

630.  In  general,  three  days  and  a  half  or  four  days  are  suffi- 
cient for  the  larva  to  finish  its  Coeoon  ;  and  if  we  then  open 
this  envelope,  we  see  that  tlie  animal  no  longer  presents  the  same 
ippearanco  as  before  its  seclusion.  It  has  become  of  a  brownish 
coloor,  its  skin  resembles  old  leather,  and  its  shape  is  ovnl,  a 
little  pointed  at  its  posterior  extremity.  We  no  longer  distin- 
guisli  a  head  or  jaws  ;    but  the  posterior  extremity  is  formed  by 
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two  moveable  rings,  whilst  in  front  wc  set;  an  oblique  bud, 
FFjiri-scDting  the  future  wings  of  tli?  perfect  animal.  The  time 
during  wbicli  tbo  Bombyx  remnins  tbua  abut  up  Id  %  Chrysalis 
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atate,  varita  according  to  the  temperature.  If  tbc  heat  is  from 
60  to  66  degrees,  they  come  out  of  it  in  a  perfect  state  on  tlio 
eighteenth  or  twentieth  day.  In  order  to  open  the  Cocoon, 
they  moisten  it  at  onu  extremity  with  a  particular  liquid,  which 
they  throw  up  from  the  stiim.icli ;  and  then  they  violently  strike 
their  head  against  the  part  thus  softened.  When  the  Bombyx 
boa  thus  finished  its  metamorphoBis,  it  presents  itself  under  the 
form  of  a  Moth,  with  whitish  wings ;  its  mouth  is  no  longer 
furnished  with  jaws,  o^  in  its  early  atate,  but  is  prolonged  into  a 
roiradcd  spiral  trunk  ;  its  logs  are  slender  and  lengthened,  and 
its  internal  conformation  difTers  as  much  from  that  of  the  Larra, 
as  its  external  form.  Almost  immediately  after  this  second 
birth,  the  Moths  seek  each  other  for  the  purpose  of  reproduction  ; 
and  the  females  subsequently  deposit  tlicir  eggs,  of  which  the 
number  sometimes  ornounta  to  more  than  five  hundred  for  each 
of  these  insects  ;  and  at  last,  after  having  lived  in  n  perfect  state 
for  ten  or  twenty  days,  dnring  which  time  thoy  t^e  no  food, 
they  die. 

G31.  Among  Dees  wo  meet  with  still  greater  changes  ;  since 
in  their  Larva  state  thoy  are  completely  destitnle  of  legs,  and 
resemble  small  worms.  It  is  tbo  same  with  Flies,  Gnats, 
and  a  grcot  number  of  other  insects ;  thus  the  vermiform  animals 
which  flwarm  in  putrid  carrion,  and  which  arc  known  under  the 
name  of  Maggots,  are  nothing  else  than  the  larre  of  the  Meat-fiy. 
The  Gnats  or  MuBquitoes,  which  fly  in  such  large  swarms,  and 
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rtwelwM  mplnaut  to  Mmn  hj  ibrar  venomom 
Btc  m  the  «nter  dnring  tbeir  Urn  ital^.      Tbejr 
«•  iba  nmiEvm,  ilMlitate  of  limba,  tmi  liave  the  abdomen 

tenninated  by  bris- 
tles and  some  ftppen- 
dages  arranged  in  a 
radiated  fonn  (Fig. 
333);  and  from  thdr 
last  ting  aiiaes  a  long 
tube,  by  the  aid  of 
which  the  animal 
draws  in  from  the 
stiDoepbixe  the  air 
which  it  rei]  aires. 
To  breatlie  by  this 
mean?,  it  suspends 
itself  aa  it  were  from 
.  the    snrfoce  of    the 

water,  with  ite  head  downwards ;  and  we  sec  it  performing  this 
moTcment  at  short  intervals.  Tlic  Chrysalis  continues  to  live  in 
the  water,  and  to  move  about  tbere ;  but  instead  of  breathing 
like  the  larvai,  it  draws  in  the  air  which  it  requires  by  means  of 
two  pipes,  placed  upon  the  thorai.  It  floats  on  the  surface  of  the 
liquid  ;  and  after  having  compk>ted  its  metantorphosis,  the  per- 
fect insect  uses  the  skin  of  the  chrysalis  as  a  boat,  until  its  long 
legs  and  wings  hare  gained  sufficient  strength  to  enable  it  to 
move  on  the  surface  of  the  water,  or  to  fly  away ;  but  if  its 
body  happens  to  be  submerged,  as  often  occurs  when  the  wind 
upsets  these  frail  barks,  it  is  infallibly  drowned. 

632.  The  Insects  with  incomplete  mctamorphous  also  pass 
tlirougb  the  larva  and  chrysalis  state,  before  arriving  at  the 
perfect  stale ;  but  bete  the  larva  only  differa  from  the  perfect 
insect  by  the  absence  of  wings ;  and  the  state  of  the  chrysalis  is 
only  characterised  by  the  gradual  development  of  the  wings, 
which,  at  6rst  folded  back  and  concealed  imder  the  skin,  then 
become  fa-e ;  but  only  acquire  their  full  development  at  the 
period  of  the  last  change.     We  may  mention,  as  examples  of 
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insects  showing  this  kind  of  metnniorpliosis,  tlio  Gmsslinppcr 
and  the  EpLomeriB  or  Dtiy-fliea.  These  lost  display  a  remark- 
Able  peculiarity;  since  in  general,  insects  change  the  skin  for  the 
lost  time,  when  they  pass  from  the  Chrysalis  to  the  perfect  stnte ; 
wiiilst  the  Ephemera  expprioncea  one  more  change,  before  arriving 
at  its  connplete  furm,  in  which  it  only  lives  for  the  space  of  a  few 
honrs.  The  larva  of  the  Ephemera  lives  in  the  water,  and 
differs  very  little  from  the  adult,  except  in  the  shorlness  of  its 
limbs,  the  absence  of  wings,  and  by  the  row  of  leaf-Hke  ap- 
pendages which  it  bears  on  each  side  of  its  abdomen,  and  which 
it  nau  u  organs  of  respiration  and  of  motion  in  the  water.  The 
cbiysalis  only  difibra  from  the  larva,  by  the  presence  of  cases 
inclosing  the  wings.     At  the  time  when  these  organs  bIiouM  bo 

developed,  the  in- 
sect comes  out  of 
the  water ;  and 
after  having  flut- 
tered about  during 
some  minutes,  it 
takes  iteplacoupon 
an  elevated  object, 
and  there  performs 
some  violent  move- 
ments, by  moans  of 
which  itoosla  away 
its  enveloping  membrane ;  it  is  then  only  that  its  limbs  attain 
their  foil  length,  and  that  the  body  acquires  the  colours  which 
it  will  preserve. 

633.  Some  Insects,  although  undergoing  conBidcrable  changes 
aX  an  early  period,  do  not  pass  through  the  complete  series  of 
transformations  of  which  we  have  first  spoken  ;  they  appear  to 
stop  short  in  their  development,  never  pos.-'essing  any  wings. 
The  Pleas  are  thus  cironmBlanced.  Wlien  thuy  come  forth  from 
the  egg,  they  are  dobtitute  of  feet,  and  have  the  form  of  small 
worms  of  a  whitish  colour.  Those  liirvte  arc  very  active,  and 
roll  themselves  in  a  circle  or  a  spiral.  They  soon  become  nt  a 
reddish  hue  ;  and  after  having  lived  in  this  condition  during 
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,  ikfjr  ^at  tlieniselTcs  op  in  s  •aaal\  silky  shell,  of 
MiMa*  dtfieM)*,  uid  iire  there  trkDsfoniied  into  a  chiysaUa ;  at 
tht  wd  c(  about  twtlTe  days  of  aeclnson,  if  the  ve&tber  u  warm, 
Ihiy  toBi  oat  of  theii  envelope  in  a  perfect  state. 

CM.  Again,  there  are  some  Insccte  which  do  not  pass 
ikvDH^  any  metimi'irpbosis,  and  which  are  bom  with  all  the 
Mgim  with  which  they  will  evex  be  provided  ;  but  it  is  only 
ApUrmu,  or  wingless.  Insects,  that  this  mode  of  deve- 
I  exists.  The  Podura,  whieh  lias  been  already  refenvd 
to)  wmA  Ibe  Louae,  are  of  this  kind. 

S33.  The  class  of  Insects,  which  (as  we  have  seen)  is  so 
ranarkable  for  its  oirganisation,  is  still  more  to  in  regard  to  the 
habits  of  the  animals  coniponng  it,  and  the  admirable  inatincts 
with  which  Nature  has  endowed  a  great  nnmber  of  them.  The 
Stratagems  which  they  employ  to  procure  themselves  food,  or  to 
Moapo  from  their  enemies,  and  the  indnstiy  which  they  display 
in  their  labours,  astoniah  all  those  who  are  witnesses  of  it ;  and 
when  we  see  tliem  unite  themselves  into  numerous  societies,  to 
make  up  for  tlieir  individual  weakness,  helping  each  other  by 
dividing  tlie  labour  necessary  for  the  prosperity  of  the  commu- 
nity, providing  for  their  future  wants,  and  often  even  regulating 
their  actiona  aocordtng  to  the  acetdcntal  eircumstanees  in  which 
they  find  themselves  jilaccd,  we  are  confounded  at  encountering 
amongst  beings  so  small,  and  in  appearance  so  imperfect,  instincts 
■o  varied  and  so  powerful,  and  intellectual  combinations  w-hich 
■o  much  resemble  those  of  the  reasoning  powers.  This  subject 
will  be  more  fully  tnated  of  in  tlie  latter  part  of  the  preaest 
volume.  At  present  we  must  confine  ourselves  to  a  skotcfa  of 
the  classification  of  tliis  group ;  whieh,  on  aecoant  tii  the  iouaense 
ntituber  of  fonoa  iDcluded  in  it,  must  be  more  slight  than  that 
which  h«s  been  givstt  of  tlie  pr«c«ding  classes. 

63t>.  The  subdivision  of  the  Class  into  Orders  is  founded 
pludAy  upon  Uie  structuiv  of  the  lUonth,  the  confurmatioi)  of  the 
Wings,  and  tlto  nntun-  of  the  Metamorpbosa.  Neither  of  these 
ckwHiers  roust  b«  trusted  to  singly ;  niK«  within  th^  bmita  of 
one  lElMp.  wc  find  eoastdontble  variatioa-  Thus  ■■  ahiM«t  weiy 
urdor,  we  meet  with  afUrviu  or  mn^tm  imrln  ;  a>  example  of 
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wliioh  we  hoTc  alremlr  Been  in  ihe  Glow-worm.  Sometinics,  as 
in  liiat  iDsUnce,  the  deficiency  of  wings  is  confined  («  one  of  tlie 
0e>M — UBuall]''  tbe  female  ;  wliiUt  in  ntlii-r  caees,  both  sexes  are 
ieetiUite  of  these  organs.  Ncvcrthelcae  there  ie  n  group,  ciin- 
siiniiig  of  three  sni&ll  orden,  in  which  the  want  of  wings  i<i  the 
rule  and  not  the  esceptiou  ;  and  the  insects  brought  trigether  in 
these,  &re  nasociated  togethef  on  account  of  their  re»:nib lance  to 
each  other  in  general  structure  ; — whilst,  on  the  other  bund,  the 
wingirae  insects  first  alluded  to  are  left  among  tbe  orders  in 
which  they  ore  [ilsced,  on  account  of  their  correspondence  with 
other  insects  of  th<jse  orders  in  tbe  structure  of  the  mouth,  the 
nature  ot  the  metamorphosis,  &c. 

$37.  We  may  divide  the  Class  into  two  Sub-classes ;  the 
incmbers  of  the  first  of  which  (A)  always  undergo  some  degree 
of  metamorphosis,  and  arc  usually  possessed  of  wings  in  the 
perfect  state  ;  whilst  those  of  the  second  (B)  undergo  no  meta- 
morphosis, and  never  become  possessed  of  wings. — From  tbe  first 
sab-doss  may  bo  separated  one  order,  in  which  there  are  no 
wingi;  and  there  then  remain  eu//u  principal  orders,  which  are 
dused  according  to  the  structure  of  the  mouth  and  wings. 


SCB-CIASB  A. 

Division  a. — Winged  insects  undergoing  metamorphosis. 

Order  I.  Coleoptera  {Bcella).  In  those  the  mouth  is 
formed  for  maKlication ;  tbe  anterior  wings  are  converted  into 
faaril  c/y'rn,  or  wing-cases ;  the  posterior  wings  are  folded  trana- 
Tcrtcly  (or  cross-wise)  during  repose;  and  the  metamorphosis 
is  complete. 

Order  II.  OnrnoPTERA  (GrartAopper,  Loeutt,  S^c.).  In 
these  also  the  mouth  ia  formed  for  mastication  ;  the  anterior  pair 
of  wings  is  composed  of  a  substance  more  resembling  parchment ; 
Um  posterior  pair,  when  in  repose,  is  folded  longitudinally  (or 
lengthwise)  in  tbe  manner  of  a  fan  (Fig.  3G9) ;  and  the  meta- 
tnorphoms  is  incomplete. 

Order  III.  Nefhopteba  {Dragon-Jt;/.  May-^;/).  In  these, 
(no,  the  mouth  is  formed  for  mastication  ;  but  tbe  anterior  pair 
of  wings,  like  the  poHlorior,  is  aiombranous ;  and  the  nerves  of 
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b  aae  aivr^s 
» of  MAnaa7i.kXA;  tiic  fanr  aB»- 


■s  B  llie  jiiwiiiiTiiij^.  with  prolieunle 
M  teiuHd  at  Li   be  nfliv 

Aeawai  an  sB 

M  M  the  jmoee&ag  «4v;  Ai 

iwfa»piiirin 

■  obrhfl 

,  ioqg  osaiulud  i 
or  — AJBgftit,  MB  Umed  HArsnu^tTA. 

<Mk  V.  HnunzBA  (Cieods,  Lumtirmfy).  In  tliie  oidiK, 
Ik*  faar  viB^  >n  of  tfae  aame  cBMWitMoii,  Mid  are  ralber  gnov 
tkm  ^Mkl,  bdiBg  «IUa  wrnwhit  (Miriunenty  m  texture  ;  wlion 
itUadf  tbe7  !■■£■«  at  aa  aa^e,  like  tbo  roof  of  a  liotue. 

Oi4s  TL  Hn^mnuu  (Bitfi,  Boalrjl'tet).  Tl>e  ooiMi*- 
^M«  ff  (be  two  pain  of  wiags  ia  ban  dt&rcDt,  the  ulterior  pair 
<t  a  tKwar  «r  p«rdiiii«)ty  cooostencE  (thon^ 
b),  wlolat  the  poal«nar  are  aaqiy 
I UM,  lfc(7  an  boriaoBt^  or  bat  aGgloJf 
ia  ilia  III.  vaA  umttimm  lap  o*cr  aaA  oChg. 

Order  ^11.  LEpnxWTEaA  (BmOnjSm  «irf  JtfeOf).  TWaa 
liave  tbe  mouth  fumiabed  mtit  a  loa^  traak,  coiled  id  a  ^onl 
wlicn  not  in  OK  ;  tbe  *riap  acv  aO  ■iiintaiaiiiia.  vti  are  coraed 
with  mitmte  aolM,  hsi^  tlw  a|i|ieanBe«  of  fioe  dost,  but 
amaged  with  tb«  nwat  perfect  ragnlaritjr ;  tbe  metanuvpliaaa 
if  oomjilete. 

Ordor  VIII.  DimaA  {GnaU,  Flif,  4v.)  In  these  there  are 
ImiI  two  wing*  ;  tlic  nioiith  iofufoiabed  with  a  snclcing-tabe ;  and 
tliq  iiicla[iiur(>li'Mi<  i>  >vini\i\v%a,  or  ooarly  to. 

Diviibn  d.  Iniectt  umlurguing  uittamorphoins,  but  destitute  of 
wluga.     Tliia  divinluii  ituJudt!!  but  a  single  order. 

Urilur  \\.  Ai-ii4nitTKi(«  {I'lat^  i^c.)  Tn  this  group,  olio, 
thii  iiiiiuth  in  fu^ltll^d  Utr  suuti'tii ;  and  tU»  insects  corapowng  it  are 
paraailiu,  hvliij;  iipun  tli<^  juivuB  or  ulhcr  aaimnb. 
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8ub~Clabs  B. 

The  smnll  remaining  section,  coasifitiog  of  Insects  whiali  un- 
dergo no  metamorpliosis,  and  wca  destitute  of  winga,  includes 
two  orders. 

Order  S.  AooPLorBA  {Louse).  Tlicae  are  distinguished  from 
the  succeeding,  by  the  absence  of  appendages  to  the  abdomen. 

Order  XL  Thvbanocba  {Sprin^-laiU,  Sfc.)  In  those  tho 
abdomen  is  furnished  with  false  legs,  oi  appendages,  adapted  for 
leaping. 

Besides  these  principal  groups,  there  are  some  small  interme- 
diate orders,  b^  which  the  former  ore  connected.  These  &re  not 
admitted,  however,  by  all  Entomologists.  Thus  the  Eartetg 
tribe,  which  combines,  in  some  degree,  tho  characters  uf  tlia 
Coleoptora  and  Orthoptcra,  is  raised  by  many  to  the  rank  of  a 
distinct  order — Dermaptbba,  which  leads  from  the  first  to  the 
second  order.  Again,  a  separate  order — TnirnopTry*.  lias^T^X- 
been  formed  to  include  tho  Caddice-Jlif*,  which  are  intermediate 
between  the  Lepidoptuni  and  Nenroptera,  And,  lastly,  there  is 
ft  small  order — Strepsiptera.  or  liniPiPiERA,  which  includes 
small  group  termed  fVaip-Jlte*,  intermediate,  in  several  respects, 
l-etwccn  the  Ilymenoptera  and  Diptera,  but  differing  from  both 
In  90  many  particulars,  as  apparently  to  require  being  arranged 
by  tbemselves- 


Ordek  I.— COLEOPTERA,  OR  BEETLES. 

638.  The  insects  composing  this  Order,  all  of  which  are  known 
tiDdcr  the  common  name  of  BeetUs,  arc  tho  most  nninerous  and 
best  known  of  tho  whole  class.  The  singnlar  forms  and  brilliant 
colours  exhibited  by  many  of  the  species,  tho  size  of  their  bodies, 
the  solid  teatture  of  their  integuments,  which  facilitates  their 
preservation,  and  the  nature  of  their  habits,  which  makes 
their  capture  more  easy,  have  combined  to  render  them  an  ob- 
ject uf  peculiar  attention  to  Entomologists,  many  of  whom  have 
devoted  themselves  to  this  order  exclusively.  It  is  probable 
that  from  30,000  to  40,000  species  of  Beetles  alone  now  exist  in 
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the  cabinets  of  collectors  ;  and  wo  may  ea.(e]y  affirm,  tliat  at  k^ast 
OS  many  more  yet  remain  to  be  discovered. 

639.  The  conversioD  of  tbe  first  pair  of  wings  into  el^lra,  or 
hnfd  wing-coBsa,  and  the  completo  incloaiire  of  tbe  second  pair 
by  tbcae,  when  the  insect  is  at  rent,  constitute,  as  we  have  Been, 
the  distiiiguiebing  fenturea  of  llie  Order.  Tbe  elytra,  when 
expanded,  ore  of  little  or  no  use  in  flifrhi,  generally  remaioing 
nearly  motionless  ;  when  closed,  they  meet  along  the  back  in  a 
straight  line,  which  is  called  the  future.  The  structure  of  the 
mouth,  in  tbis  order,  has  been  already  described.  The  head  is 
provided  with  two  antenna?,  which  vary  in  form,  but  which  have 
usually  eleven  joints  ;  the  form  of  these  often  differs  considerably 
in  the  two  senes.  The  eyes  are  large  and  protuberant,  espe- 
cially in  the  carnivorous  species,  and  in  those,  tlic  elonnesa  of 
whose  habits  makes  them  need  quick  powers  of  sight,  for  tho 
purpose  of  avoiding  their  enemies.  Of  the  three  segmentB  of  the 
thonut,  the  anterior  one  (commonly  termed  the  corslet)  greatly 
surpasses  the  two  others  in  size ;  being  so  much  developed  at 
their  espense,  as  almost  to  constitute  the  thorax  by  itself.  The 
two  latter  segmeuts  are  firmly  united  to  each  other,  and  to  tbo 
commencement  of  the  abdomen;  and  the  cliief  movement  of  the 
parts  of  the  trunk  upon  one  another,  is  botvieen  tbe  first  and 
second  segments  of  the  thorax  ;  tbe  latter  being  prolonged  for- 
wards into  a  sort  of  footstalk,  which  is  received  into  a  cavity  in 
tbe  former,  and  thus  serves  as  a  kind  of  pivot  for  its  movements. 
The  abdomen  usually  consists  of  only  six  or  seven  segments  ;  the 
remainder  of  tbe  nloe,  which  properly  form  this  part,  being 
consolidated  in  the  lost. 

6^0.  Altbougb  the  characters  abeady  mentioned  ore  applica- 
ble to  by  far  the  greater  number  of  insects  included  in  this  Order, 
nearly  all  of  them  are  subject  to  exceptions.  Thus,  there  are 
many  species,  in  which  the  organs  of  flight  seem  altogether 
wanting,  in  one  sex,  at  least,  as  in  tho  female  Glow-worm  ;  even 
here,  however,  the  rudiments  of  elytra  will  be  found.  In  other 
instances,  the  elytra  are  fully  developed,  so  as  to  cover  the  upper  ' 
surface  of  the  body ;  but  adhere  together  along  the  suture,  so  as  ' 
to  prevent  the  expansion  of  the  wings,  which  are,  consequently, 
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never  develoiied ;  this  is  the  case  id  tlie  Hlapt  (Fig,  S'JS).  In 
other  C3se«>,  again,  the  elytra,  instend  of  simply  meeting  along 
the  suture,  fold  oTer  Mch  other ;  io  otlior  iiiatiince§,  tliey  Jo  not 
mtet  at  all ;  and  there  are  Bomcj  apeuieB  in  which  the  winge  are 
folded,  not  lraniver*elif,  but  lonffifadinallf/,  aa  in  the  next  order. 
It  is  well  for  the  Student  to  be  awaro  that  such  exceptione  exist 
in  this,  as  in  every  other  largo  natural  group  ;  however  dp&oite 
its  charactera  mny  generally  be.  In  none  of  thcac  instances,  ia 
there  an  exception  as  to  more  than  one  or  two  of  the  charartera 
in  qu^tion  ;  the  remainder  conform  to  the  usual  typo. 

641.  The  Metamorphosis  in  this  Order  is  invariably  eotnplstf; 
ftnd  it  is  thus  distinguished  from  all  that  approach  it  in  tho 
structure  of  its  month,  or  in  the  character  of  the  wioga.  The 
larcft  are  worm-like  in  their  aspect ;  the  head  is  usually  homy, 

the  rest  of  the  body  soft.  There  is  generally  a  pair  of  sbori 
jointed  legs  attached  to  each  of  the  first  three  segments,  bearing 

some  rcsomhUnce  to  those  of  the  perfect  insect.     Those  which 

possess     legs      are 

usually    active     in 

their  habits  ;     but 

there      are     others 

which,     leading    a 

retired     life,     and 

being  born   in  the 

midst  of  their  food 

{such    as  the    Nut 

Weevil),  are    des- 
titute of  members. 

Tho    larva-    uf  the 

cmiivorous  species 

have  in  general  tho 

moat  robust    legs ; 

and  in  some  of  the 

herbivorous  species         ,,^^  53^_i.„„.  p„„.  ,«„  ,„„„  „.tb  a, 
these   are   replaced  c»mm*  jhmw,  o»RdiiiniinTi,ii. 

by  fleshy  tubercles, 

or  ffo-lfffi.     A  pair  of  these  genernlly  exists  ou  tho  last  segment 
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of  tlio  abdomen.  Proviously  to  uo'lorgoing  its  c1)aDg«,  the  tvTft 
ofU'D  furnia  a  catw.'  fur  itself,  of  biU  of  earth,  or  chips  of  wood, 
united  liy  dilki'o  tlire&dK,  or  by  gluey  mutter.  The  ptpa,  at 
cbryaalia,  is  inactive,  8oni('tiino§  evvn  for  yoars,  and  takes  do 
nouri«liinont ;  but  the  fonn  of  the  futurt-  Beetle  la  plainly 
pi'reuived,  the  differeut  parts  being  encaaed  in  distinct  sheaths- 
(Fig.  333). 

G-i2.  Thvro  is  much  difficulty  in  forming  &  simple  natural 
clawifiention  of  tliis  inimenso  tribe,  on  account  of  the  great  num- 
ber of  dialinet  spoeiea  wliich  it  includes,  and  their  strong  genend 
rescmblnnuo  to  each  other.  Hence  it  is  often  necessary  to  resort 
to  clinrocters  of  great  miouteneBS  as  the  ground-wrjrk  of  the 
system  ;  and  it  somotimea  liappena  that,  by  the  adoption  of  such 
II  plan,  tribes  wliicli  are  in  reality  closely  allied  in  general  struo- 
ture,  lire  placed  in  different  groups,  whilst  others  are  brought 
togetlier  which  are  in  mony  respects  dissimilar.  No  better 
B/Btoin,  however,  has  yet  been  proposed  than  that  of  Latrciile  j 
who  took  aa  the  basis  of  his  classification  the  number  of  joints 
in  the  Kirtut  or  lost  portion  of  the  foot  (g  607).  The  four 
following  suctions  are  thus  formed. 

I.  rENTA-MEKA  (five-ported),  in  which  the  tarsi  of  all  the 
feet  are  distinctly  .'t-jointed. 

II.  Hktbro.mera  (differently-parted),  in  which  the  tarsi  of 
the  first  two  pairs  of  feet  are  5-jointed,  and  the  two  posterior 
4-jointed. 

III.  Tetrameba  (four  parted),  in  which  all  the  ta«i  appear 
to  be  4-jointod.  (It  has  hitely  been  obgerved,  however,  that  the 
fifth  joint  exists  in  these,  although  it  is  very  minute,  and  con- 
coaled  in  one  of  the  others.) 

IV.  TniMERA  (three-parted),  in  which  all  the  torsi  have 
three  distinct  joints.  (A  fourth  of  smiUl  size,  however,  is  also 
present.) 

Each  of  these  sections  contains  several  families;  of  which  tho 
most  important  will  now  be  noticed. 

643.  Section  I.  Pentamera.  The  first  family  of  thu 
section  consists  of  Beetles  which  are  esclusively  carnivorous ; 
hunting  after,  and  devouring,  other  insects;  and  being  carnivorous 
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even  in  tLeir  larva  state.  TIicbc  Cakmtora  are  clioracterieed 
hy  the  posacsaion  of  six  [lalpt, — tliere  being  two  to  eacli  of  tho 
mnxillii>  (l''ig-  31.1), — and  ty  tlio  termination  of  the  jaws  in  a 
>ort  ofclitw  or  tiuok.  Some  of  them  arc  Urreilriiilf  and  otlic^rs 
aipiatie  ;  in  tlie  former,  tlie  legs  are  adapted  only  for  running  ; 
in  the  latter,  they  are  modified  for  awimming. —  The  terrestrial 
division  c>f  tht^  family  is  uompoHcd  of  two  vury  large  tribea,  Che 
Cifitnltli'JiE  and  tlio  CaraUda,  characterised  cliiefly  by  the  form 
Mid  mode  of  attachment  of  tho  hoolT  at  the  end  of  tho  jaws.  The 
Cieindelida  have  the  body  usually  of  a  dark  or  light-green  colour, 
variod  with  Hliining  metallic  tints,  and  with  white  spots  upoa 
the  elytra  ;  they  frequent  dry  situationa  exposed  to  the  sun,  run 
very  quickly,  fly  off  when  tlicy  arc  approached,  and  aliglit  again 
U  a  short  distance.  The  lorvce  bunmw  in  the  earth,  forming  a 
cylindrical  hole  of  considerable  depth  ;  in  the  process  of  excava- 
tion they  use  their  jaws  and  feet,  nnd  load  tho  concave  back  of 
tlieir  heads  with  the  grains  of  earth  which  they  have  detached  ; 
thus  loaded,  they  ascend  backwards, 
resting  at  intervals,  and  fixing  tlicm- 
eclves  to  the  inner  walls  of  their 
burrow  by  the  nssiataiice  of  two 
booked  tubercles  on  the  back  ;  when 
arrived  at  the  orifice,  they  jerk  off 
their  load  to  a  distance.  Whilst 
lying  in  nmbush,  the  flat  plate  of  the 
head  exactly  stops  the  moutli  of  the 
liole,  forming  a  flat  surface  with  the 
surrounding  soil.  When  their  prey 
comes  within  tlieir  reach,  they  rush 
Opon  it  with  great  ferocity,  and  seize  it  between  their  powerful 
jaws ;  and  their  voracity  is  even  extended  to  lan-fe  of  the  same 
kind.  Tlicy  close  the  orifice  of  their  burrow  when  they  change 
tbetr  skin,  or  undergo  their  metamorphosis  into  the  pupa  slate. 
There  are  several  British  species  of  this  group;  as  well  as  a 
large  number  of  brilliantly-cdloured  tropical  speciea,  of  which 
many  are  apterous. 

644.     The  tribe  of  Carahideo  is  of  very  great  extent ;  above 
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MOU  i^aMM  IkBTing  been  bronglit  together  b^  a  aingte  collector. 
Their  bodies  are  of  Teiy  fiini  consistence, 
wbereby  thoy  are  enabled  to  creep  under 
stooea  and  ihrougb  Assures,  and  arc  nleo 
prevented  from  being  injured  by  the 
insects  they  attack.  They  prowl  about 
on  the  surface  of  the  ground,  under 
atones,  lie.  beneath  the  bark  of  trees,  or 
the  moss  growing  at  their  roots,  in 
aenrch  of  their  insect  prey,  which  con- 
sists chiefly  of  the  herbivorous  wpcciea  of 
their  own  order.  Srnno  of  them  are 
F.U.M7.     "uiM*  nocturnal  in  their  habits,  feeding  upon 

Cockchafers  and  other  species  of  herbivorous  beetles  that  fly 
abroad  daring  the    night.     The   habits  of  this  tribe  are  not 
exclusivoly  camiYorons,  however,   for  some  apeciea,  generally 
found  in  com  fields,  arc  clearly  ascertained  to  (veA  upon  growing 
grain. — Many  specieB  of  this  tribe  are  provided  with  a  very 
curious  means  of  defence;  being  enabled  tu  exhale  a  Tory  fetid 
odour,  and  tu  discharge  frum  tlic  abdomen,  to  a  considerable 
distance,  an  acrid  fluid,  capable  of  producing  much  irritation. 
In  tho  Brarh'tHut  this  fluid  is  so  highly  volatile,  that,  immedi- 
ately OD  coming  in  contact  with  the  air,  it  passes  into  a  bluish 
vapour  of  very  pongent  scent,  and  makes  a  sort  of 
A^       explosion ;  honue  the  species  possessed  of  this  power 
jC         have  been  termed  Botnbardkr  Beetles.     The  larger 
njv       species  are  found  only  in   tropical  regions ;  but  the 
'        small  species  represented  in  the  accompanying  figure, 
is  a  native  of  England.     The  Bombardier  BectJes  for 
tho  most  part  live  in  societies,  especially  in  spring ; 
and  arc  found  concealed  under  stones.     Of  the  entire  family,  a 
considurnble  proportion  are  found  in  Britain  and  other  temper- 
ate countries  ;  but  the  largest  and  most  brightly- coloured  species 
are  confined  to  wonnor  climates. 

645.  The  fl^uaiiVCamivora  form  a  tribe  far  less  numerous  than 
the  terrestrial  species ;  and  are  at  once  distinguished  hy  the  pecu- 
liar modification  of  the  legs,  which  adapts  them  fur  swimming, 
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heae  members  being  flattened,  and  fringed  with  brietlcj,  so  oa 
to  Bene  oa  oara.  They  life,  (luring  their  larva  anil  perfect 
3t;ites,  in  water ;  but  tliey  quit  that  element  to  undergo  their 
metamorplioseB,  and  to  pass  the  time  of  their  pupn  condition. 
The  larvn>  have  the  body  long  and  narrow,  with  a  strong  head 
inncil  with  powerful  mandibles ;  and  they  are  of  very  active 
carnivorous  habits.  They  breathe  by  organa  adnpted  for  aquatic 
respiration  ;  but  the  perfect  insects  can  only  breatlie  air,  and  are 
obliged  to  coma  to  the  surface  occasionally  for  that  purpose. 

The  Di/liKiu,  the 
principal  geuus  of 
this  tribe,  is  com- 
mon in  fresh  and 
placid  waters,  such 
OS  lakes,  pools,  or 
ditches.  Its  larva 
feeds  upon  other 
aquatic  lorvn?,  such 
OS  those  of  dragon- 
flifs,  gnats,  &c. ;  and  moves  quickly  through  the  water,  by  nipans 
i>f  strokes  with  its  expanded  tail.  The  pupie  rony  be  found  buried 
in  the  adjoining  banks.  The  Imago  also  is  very  voracious,  feeding 
principally  upon  the  juices  of  the  animals  it  attacks,  which  are 
cifteu  much  larger  than  itself ;  an  individual  has  been  kept  in  n 
large  bottle  of  water  for  three  years  and  a  half,  being  fed  once 
a  week  or  oftener  with  a  bit  of  raw  beef,  from  which  it  oxtrftoted 
the  blood,  but  being  able  to  fast  for  a  month  at  a  time. — The 
other  principal  genus  is  the  Gj/n'ntu  (Fig.  2il9),  the  common 
species  of  which  are  known  under  the  name  of  "  Whirligigs," 
from  their  peculiar  motion.  These  may  be  met  with,  from  the 
first  fine  days  of  spring  until  the  end  of  autumn,  on  the  surface  of 
<]aiot  waters,  and  even  upon  that  of  the  sea,  often  assembled  in 
great  numbers,  and  appearing  like  brilliant  points.  Tliey  swim 
wit))  great  agility,  often  curveting  in  a  circular  direction, — 
whence  their  common  name.  Sometimes  they  remain  stationary 
without  the  slightest  motion  ;  but  no  sooner  ore  they  approached, 
tboa  Ihey  escape  by  darting  under  the  surface  of  the  water,  and 
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swimming  off  with  the  greatest  agility.  The  four  hiod-legs  axe 
used  aa  oara,  and  the  anterior  pair  for  seizing  tl)o  prey.  When 
thoy  dart  beneath  the  enrfacc,  a  bubble  of  air,  liko  a  ailveiy  boll, 
remains  attached  to  the  hind  part  of  the  body. — Nunieroua  species 
of  botli  tbese  genera  are  found  in  Britain. 

646.  The  next  family  of  the  Pentameroua  Beetles  is  that  of 
Brachklytra,  diBtinguished,  as  the  name  imports,  by  the  short- 
ness of  the  elytra ;  these,  nbicli  have  only  four  pnlpi,  contain 
but  a  single  tribe,  composed  of  the  genus  Staphylinua  and  ila 
allies.  These  insects  nm  and  fly  with  equal 
agility ;  they  are  extremely  voracious  ;  but  do 
not  feed  on  liftng  prey,  deriving  their  nutriment 
from  dead  and  decaying  animal  and  vegetable 
matters.  The  majority  live  in  the  earth,  amidst 
manure  and  putrescent  substances :  others  ore 
found  among  Fungi  and  rotten  wood,  and  under 
stones ;  others,  again,  are  only  met  with  near 
water  ;  and  a  few  of  the  smallest  are  only  found 
in  flowers.  The  larvee  feed  on  the  same  sub- 
stances, and  in  the  same  situations,  as  the  perfect 
insects  ;  and  greatly  resemble  them  in  form.  These  Beetles, — 
of  which  one  of  the  largest  is  frequently  to  be  seen  running  about 
garde n-wallcs,  and  is  commonly  known  under  the  name  of  the 
Devil's  Coaoh-hor?e, — turn  up  the  end  of  the  body  when  touched, 
bending  it  in  all  directions ;  and  they  possess  the  power  of  emit- 
ting a  strong  odour,  which  is  in  some  instances  extremely  fetiil, 
and  which  serves  as  a  means  of  defence. 

647.  The  next  family,  Serricornes,  is  distinguished  by  the 
toothed  or  serrated  form  of  the  antennae.  As  in  the  preceding, 
there  arc  only  four  palp! ;  but  the  elytra  completely  cover  the 
body.  Some  of  this  family,  having  the  body  of  solid  consistence, 
and  oval  in  f<irm,  have  the  bead  buried,  as  it  were,  in  the  thorax, 
which  advances  on  its  two  sides,  nearly  as  far  as  the  mouth. 
In  this  manner  is  formed  the  Buprestii,  distinguished  for  the 
splendour  of  its  colours ;  many  of  its  species  havinc  spots  of 
golden  hue  upon  an  emerald  ground;  whilst  in  others,  azure 
glitters  upon   the  gold.     The  largest  and  most  brilliant  species 


Fio.  .'WV—Ataphv- 

JiiniV  KlITTilkDP- 


8I!RRIC0KNkG  ; — BLAT8R,    DBATH-WATOB.  125 

are  found  cliiefly  in  tropical  climates,  which  tlieae  insects  appear 
especially  rormcd  to  inhabit ;  our  native  species,  which  nre  not 
aboTe  a  quarter  of  an  inch  long,  being  observed  to  fly  with  the 
greatest  activity  in  warm  weather.  They  live  among  trees ;  and, 
if  an  effort  be  made  to  seize  tlicm,  they  uounterfeit  death,  and  fall 
to  tlie  ground. — The  Beetles  belonging  to  the  allied  genus,  Elaier, 
ate  commonly  called  Skip-jncks  ;  for,  when  laid  on  their  backs, 
being  unable  to  ratao  themselves  on  account  of  the  shortness  of 
their  legs,  they  spring  perpendicularly  in  the  air,  so  as  to  aliglit 
upon  their  feet.  This  is  effected  by  first  bending  the  head  and 
KDterior  portion  of  the  thorax  towards  the  abdomen,  and  then 
violently  straightening  it,  so  as  to  give  a  backward  stroke  against 
the  surface  on  which  they  are  lying.  The  larva  of  one  of  the 
Britisli  species,  known  to  the  farmer  as  the  Wire-worm,  does 
much  injury  by  devouring  tlie  roots  of  the  corn.  A  species  of 
Elatur,  inhabiting  the  West  Indies  and  Soutli  America,  is  one  of 
the  most  brilliant  of  the  Fire-flies  ;  having  two  brightly-illunii- 
uated  spots  upon  the  front  of  the  thorax,  and  a  portion  of  the 
abdomen  which  is  uncovered  during  flight  being  also  very  lumi- 
nous.— Nearly  allied  to  the  Elaters  is  tlie  Lamp<ini  or  Glow- 
worm tribe  ;  of  which  sufficient  mention  haa  been  already  made, 
— To  the  same  very  numerous  family  belong  the  genus  Pliniu 
and  its  allies ;  one  species  of  which  is  well  known  under  the 
name  of  Death-watch.  These  are  insects  of  smalt  size  and  slow 
movements  ;  many  of  them  are  destitute  of  wings  ;  and  those 
which  possess  them  seldom  use  them  as  means  of  escape.  When 
touched,  they  counterfeit  death  by  lowering  the  head,  drawing 

in  the  antennte,  and  contracting 
their  feet;  and  thoy  remain  in 
this  position  for  some  time.  Their 
colours  are  always  obscure,  and 
but  slightly  variegated ;  and 
ttiey  live  in    dark    places  near 
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Bi..ispHioNimo.  or  upon  the  aurtaoo  of  the  ground. 

Of     the    aub-gcnus,    Atuihiutn, 

many  species  iulinbit  the  interior  of  our  houses,  wlioro  thoy 

dv  much  injury   in  the  larva  state,  by  gnawing   furniture, 
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books,  &C-,  which  they  pierce  witli  little  round  hales,  like  tliosc 
iniidc  by  a  drill.  Otlier  apeiJtiK  feed  upon  fluwors,  wafers,  pre- 
siTfed  specimens  of  nstural  history.  Sec.  Tlio  curious  sound 
madi;  by  tliem — from  which  have  &rieen  the  superstitions  ideas 
that  gave  origin  to  their  common  ncune, — has  bena  elsewhere 
noticed  (Anim.  PmraioL.  §  677)-  1''":  species  is  remarkable  for 
the  pertinacity  with  which  it  fcigne  death  when  alarmed  ;  pre- 
ferring, it  ia  said,  to  suffer  death  under  a  slow  fire,  rather  than 
give  the  least  sign  of  life. 

<i48.  The  suoeeeding  family,  that  of  Olavioornbs,  consists 
of  those  Pentameroiie  Beetle*^  whoso  antcnnat  end  in  n  club- 
shaped  enlargement.  Theee  are  partly  terrestrial,  and  partly 
aquatic.  They  feed  for  the  most  port  on  animal  matter,  at  leset 
in  the  larva  state ;  bnt  a  large  proportion  of  them  prefer  sub- 
stances which  are  in  a  decaying  or  (lutrescent  cunditiou.  (>ne  of 
the  most  interesting  genera  is  the  Nferojihoni*  or  Buri/lng  Beetlt; 
so  named  from  ita  habit  of  excavating  the  ground  beneath  the 
dead  bodies  of  small  quadrupeds,  such  as  Mice  or  Aides ;  when 
they  have  interred  the  carcass,  they  deposit 
their  eggs  in  it,  and  the  larvse,  when  hatched, 
teed  upon  the  flesh. — Another  genus,  which 
includes  a  large  number  of  species,  is  the 
DernieiiUt ;  of  which  the  larvce  (whose  bodies 
are  hairy)  are  very  voracious,  feeding  on  the 
skins  or  carcasses  of  animals,  often  destroying 
collections  of  insects,  and  committing  great 
ravages  in  fur- warehouses. 

649.  The  Palpicoknes  also  possess  antennie  with  a  club-like 
termination  ;  but  these  arc  never  longer,  and  ore  usually  shorter, 
than  one  of  the  pairs  of  palpi.  Nearly  all  of  them  are  aquatic, 
and  have  thc-ir  legs  adapted  fur  swimming,  eomewhat  in  the 
manner  of  those  of  tlio  Dytisciis.  The  moat  remarkable  genus 
is  the  Hydrup/tilut,  of  which  one  large  species,  an  inch  and  a 
half  long,  oval,  of  a  brown-black  colour,  and  biglily  polished,  is 
common  in  the  ponds  and  ditches  of  this  country.  It  swims  and 
flitM  well,  but  walks  badly.  The  ogga  are  laid  in  a  sort  of  tocoon, 
Hpun  by  the  female,  and  coated  with  a  gummy  matter  that  is 
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impervious  to  tL«  water  on  wliich  it  floats.  The  InrTfe,  wliicli  liave 
u  worm-like  body,  with  six  feet,  and  with  sharp 
iDi)Q'libl«s  arming  the  head,  are  very  voracious ; 
feeding  upon   Tadpoles  and   the    young  fry  in 
fieh-pondg,  and  upon  small  frcali-waler  Motlusca. 

650.  The  last  family  of  the  Pentameroua  sec- 
tion, the  Lamellicornes,  is  of  very  great  I'xtcnt, 
OB  well  as  one  of  the  most  striking  of  the  whole 
Beetle  trihe,  in  regard  to  the  size  of  the  body, 
and  the  variety  in  the  form  of  the  head  and  thorax 
in  the  different  sexes  ;  and  also,  moreover,  in  tlianc 
species  which  in  their  perfect  state  live  upon  fresh  vegetable  sub- 
stances, in  respect  to  the  brilliancy  of  tho  metallic  colours  with 
which  they  are  ornamented.  But  the  majority  of  other  species, 
which  subsiBt  on  decomposing  vegetable  matter,  are  of  an  uniform 
brown  or  black  colour;  although  some  are  not  inferior  in  brilliancy 
to  the  preceding.  All  have  wings  ;  and  they  crawl  but  slowly 
along  the  ground.  None  of  them  are  aquatic.  Tlitir  food  consists 
of  dung,  manure,  tan,  and  particularly,  in  some  apeciea,  of  the 
roots  of  vegetables  ;  whenee  those  insects,  in  their  larva  state 
espeeiolly  (this  Iwing  always  the  period  of  greatest  voracity), 
often  occasion  great  loss  to  the  cultivator. — This  family  receives 
its  name  from  tlie  peculiar  conformation  of  the  antenu»,  which 
terminate  in  a  mass  formed  of  the  last  three  joints ;  these  are 
flattened  into  plates  or  lamella),  and  are  sometimes  arranged  like 
ft  fan  or  the  leaves  of  a  book,  sometimes  in  tho  manner  of  a 
comb,  and  sometimes  inclosing  one  another.  The  family  is 
divided  into  two  principal  sections,  the  fiear<Am%  and  the 
Lucani. 

651.  Of  the  Searabai,  one  subdivision,  including  the  sacred 
Beetle  of  the  Egyptians  (Fig.  344),  feed  principally  upon  the 
excrements  of  various  animals ;  and  they  inclose  their  eggs  in 
balls  of  the  same  (whence  they  have  been  c^led  Pilulorii), 
which  they  roll  along  with  their  hind  feet,  several  often 
being  In  company,  until  they  reach  the  hole  in  whicli  these 
are  to  be  deposited.  Of  these  we  have  a  characteristic  ex- 
ftinjile  among  British  species,  in  the  Geoliupci  sUrwrariiu,  the 
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common  Dor  or  Sliard-bnrae  Beetle;  wliich  is  one  of  the  com- 
Rionest    of    nil    Beetles   in    ttiis  country.      Ooe  of  tlie   moet 
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remarkable  amongst  fonign  specie*  ia  the  Djiita^Ut  UerciiUt^ 

a  natire  of  Brazil, 
whicli  attains  tho 

longtli  of  5  inches, 
and  of  wliioh 
the  male  pos- 
scases  an  enor- 
niouB  horn  pro- 
jecting from  the 
head,  which  ia 
opposed  by  a  corresponding  protuberance  from  the  thorax.  To 
thifl  group  also  belongs  the  Melolontha  eulffaris  or  common 
Cockchafer ;  which  ia  moat  destructive  to  vegetation  in  both  its 
larva  and  perfect  conditions,  feeding  on  the  roote  in  the  one  cose, 
and  on  the  leaves  and  young  shoots  in  tho 
other.  The  larvm  live  for  three  or  four 
years  beneath  the  ground;  becoming  lethargic 
in  winter,  hut  actively  voracious  in  summer. 
Their  excessive  multiplication  b  usually  pre- 
vented by  birds';  but  if  these  be  kept  away, 
tlicy  increase  very  rapidly,  and  become  it 
complete  peat  tu  tho  cultivntor.  The  perfect 
insoctB  sometimes  make  their  appearance  in  Buch  swarms,  oa  to 
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devaslate  an  entire  forest.  Tu  this  group  itlso  belongs  tlie 
C'etonia  aurala  or  RDao-beetle,  a  very  common  Britisli  insoct,  of 
whicli  a  G^rc  has  been  already  given  (Fig.  335)  ;  it  is  about  an 
inch  long,  of  a  shining-green  colour  above,  coppery-red  beneatii, 
witli  white  marks  on  the  elytra.  In  ita  larva  state,  it  freqiienta 
rotten  timber  and  wood,  and  is  often  met  with  underground  in 
ftnts'  nests,  whore  it  would  seem  to  feed  upon  tlie  bita  of  wood 
of  whii^h  they  are  composed ;  from  this  cIrcuniBtanco  it  is  somc- 
tiincs  called  tho  "  king  of  the  ants."  After  remaining  about 
three  years  in  tlic  larva  state,  it  makes  a  sort  of  cocoon  of  chips 
of  wood,  glued  together  by  an  excretion  of  its  own  ;  in  this  it 
passes  the  winter  in  the  state  of  an  inactive  pupa,  from  which  it 
empires  in  the  following  summer  in  its  perfect  form.  Tho  Rose- 
beetli!  flies  well,  with  a  considerable  humming  noise,  during  the 
hottest  part  of  the  day ;  and  goes  from  flower  to  flower  (not 
confining  itself  to  Rosea,  but  seeming  to  prefer  them),  sucking  tho 
honeyfrom  thour  interior,  and  sometimes  devouring  their  nectaries. 

652,  Tho  Lucini,  or  Stag- Beetles,  derive  their  common  name 
from  the  peculiar  form  n(  the  mandibles,  wlniih  are  very  large, 
curved,  and  toothed,  like  stags'  horns  (Fig,  316).  The  Liieaniu 
eerrui,  a  highly- characteristic  species  of  tho  group,  is  ona  of  tho 
largest  of  Britisli  insects,  tho  males  being  two  inches  or  moro  in 
length.  Tliis  species  flics  about  in  the  evening,  in  the  middle  of 
summer,  especially  round  tho  oaks,  upon  the  wood  of  which  the 
larva  feeds ;  remaining  in  that  state 
for  several  years,  before  undergoing  its 
final  transformation.  The  accompanying 
figure  represents  the  Dorcus  paralUlipi- 
pAlui,  or  Small  Stag-Bcctle  of  this 
country ;  which  is  far  less  striking 
than  the  larger  species  in  regard  to  the 
dovclopmont  of  its  maxillie.  Some  of 
tho  exotic  species  of  this  group  are  very 
large  and  splendidly  coloured. 

653.  Section  II.  Hetehomera.  The 
Coleoptcra  of  tho  Second  section,  cha- 
ncterisod  by  poaseasiug  five  joints  in  the  tar«  of  the  two  anterior 
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pnire  of  feet,  nnd  of  nnly  fi>ur  in  the  posterior  tarHi,  entirely  feed 
on  vogolalilc  Bubatanccs ;  tliey  nro  all  terrestrial,  and  most  of 
tliam  frequent  dark  places. — In  tlio  first  family,  the  BIblahoma 
or  black-bodkil  Beetles,  the  body  is  usually  of  an  ashy-brown  or 
Mack  oolonr  ;  and  tlio  wings  ore  for  the  most  part  absent,  the 
elytra  being  united  along  tlio  autnre.  Tliey  iienally  live  in  tlie 
ground,  beneath  stones,  or  in  tbe  Bond — often  alsu  in  low  and 
dark  parts  of  bnildings,  such  ns  collars,  stables,  &c.  The  insects 
of  this  tribe  arc  very  tenacious  uf  lifo ;  individuals  having  been 
known  to  remain  alive  for  six  months  without  food,  and  pierced 

through  with  a  pin.  To 
this  fiunily  belong  tho 
Jil-apf  mortiea<ja,  a  beetle 
often  found  in  dark  and 
dirty  places  abant  houses; 
and  the  Tciu<lirio  niolitor, 
uf  which  the  larva,  known 
under  the  name  of  tlie 
nteaf-Komi,  lives  in  eom 
and  flour,  whilst  the  per- 
fect insect  also  frequents 
bake-houses,  corn-mills,  Sto.,  where  it  may  be  often  found  in 
the  eaves. 

C54.  We  may  pass  over  the  families 
of  TixicoKNEfl  and  Stenelytra,  as  pre- 
aenUngnopointsof  special  interest, to  notice 
tlioTBsccKLiDES  (nei-ittZ-beotles),  so  named 
from  having  the  head,  which  is  triangular 
or  heart-shaped,  carried  on  a  kind  ot  nock, 
which  separates  it  from  the  thorax.  The 
body  is  soft ;  and  tho  elytra  are  flexible, 
and  sometimes  very  soft.  Tho  majority 
of  this  group  live  In  the  perfect  state  upon 
different  vegetablca,  devouring  the  leaves, 
or  sucking  the  juices  of  the  flowers, — 
Many  of  them,  when  seized,  depress  the  head  and  contract  the 
feet,  BB  if  tliey  were  dead.  Their  colunrs  ore  often  very  brilliant. 
This  is  well  seen  in  the  Catuharii  veikatoria,  commonly  known 
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u  theDIi  storing- fly,  which  te  of  a  shining  green  metallic  huo;  thia 
inacot  is  most  abundmt  in  Spain,  hut  nppcara  about  midauinmer 
in  l-*rance,  and  is  fnuod  in  great  numbers  on  tho  ash  ami  lilac, 
of  which  it  consumes  the  leaves.  Its  larva  lives  in  the  cortb, 
and  feeds  upon  the  roots  of  vngotablea. 

655.  Section  III.  TirrnAMBnA.  All  tho  Beetles  of  this 
group,  likewise, — consisting  of  tliosc  which  have  four  joints  in 
all  the  tarsi, — are  vegetable- feed  era.  Tlie  perfect  insect  is  found 
D|K)n  the  flowers  and  Icavesuf  plants;  tholarvas  nm often  produced 
in  their  interior ;  and,  when  thus  hatched  in  the  midst  of  their 
food,  their  legs  are  commonly  very  imperfect.  Very  often  tlio 
true  legs  aro  almost  entirely  absent,  and  their  place  supplied  hy 
fleshy  tubercles.  The  first  family,  that  of  IinTNCortioR£,  or 
tho  tf-'eeeil  tribe,  is  distinguished  by  tho  prolongation  of  tlio 
anterior  part  of  tho  head  into  a  kind  of  muzzle  (Fig.  352,  n). 
The  number  of  species  in  this  family  is  wry  great ;  nearly  four 
thousand  have  boon  alre.idy  collected.  Many  of  them  are 
nctromely  destructive  ;  especially  the  C/tlanilra  i/ranaria,  which 
commits  j^oat  havoc  in  granaries,  both  in  its  larva  and  perfect 
suites      The  accompanying  figure  exhibits  the  history  of  the 

development  of  the 
lialatiuiiit  nitcitm,  or 
Nut-Weevil,  whoso 
larva  is  so  commim- 
ly  found  in  nuts,  fil- 
berts, &o.  The  egg 
is  introduced  hy  the 
parent  when  the  niit  is 
young  and  soft ;  and 
tho  wound  made  by  it 
heals  over.  The  larva, 
when  it  comes  forth 

Viu.  IIS^A,  B  brunch  n(  Ihc  fillKTl  tn»;  n.  a  heilrJ  (■  ,i  fc.ila 

wmirnlrausmlby  Ihi>liHiTOiuclini,oItho(;n[<i<"i''ni''-  "6'      '"-"" 

irowil :  ft,  rilromlty  of  llic  duI  ;  f.  oitit  brflo  of  tbo  upon    the  kcmcl     in 

frub;  iLlbo  ATubul  tbc  jitiE-HKvnL  c  UiD  pupa  ortba      ,_.  ,_  -    .  .     ,     jj    ■ 

■ma;  u,  ihaperfccc  inKct  iHuiaiiiNiii  •■■»»<).  Which  it  is  imbedded; 

and,   when   about  to 
ehoogo  ita  state,  it  bores  through  the  shell,  and  escapes,  leaving 
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a  small  round  otifico.     To  this  tribe  bi>longs  ono  of  the  moAt 

Bplundid  of  aU  Beetles,  theCareulio  impcriatU,  well  known  as  the 

Diamond- bee  tie,  which  ia  a  native  of  South  America,  ami  very 

abundant  in  Bomo  part:)  of  that  country.    There  are  small  epcciea 

belonging  to  riur  own  island,  however,  which  are  scarcely  lea 

brilliant  when  magnified  under  a  gool  light. 

6dfi.      The  second  family  of  the  Tctratneruus  Culeoptoni  haa 

received  the   name  of 

XTLOPHiOi  (or  ttowi- 

catera),  on  account  of 

tho  peculiar  habits  of 

the  Beetles  composing 

it.     They  usually  live 

in  wood,   which  their 

larva'  picrco  in  every 

direction ;    and,  when 

abnndaut    in    forests, 

especially  those  of  pinea 

and  firs,  they  destroy  large  numbers  of  trees  in  a  few  years. 

They  are  destitute  of  the  prolonged  mnzzle  of  iho  last  order,  and 

have  short  antennic.  thickened  towards  the  tips  (Fig.  1)5!)).  One  of 

the  must  destructive  spcoita  ia  the  Btatrichui  lypfipraplms,  or  the 

Typograplier  beetle 
(ao  oamed  from  tho 
figure  of  its  burrows), 
which  has  at  difliircnt 
times  ravaged  the 
fdreats  of  Germany. 
It  devours,  both  in 
the  larva  and  perfect 
states,  the  soft  wood 
beneath  tlio  bark, 
which  is  most  essen- 
tial to  the  vegetative 
processes ;  and  thus 
causes  the  death  of 
million  and  a  half  of  pines 


FBI.  X  — Truk  ot  Typngniphor  IktUc. 


the  tree.     It  was  reckoned  that 
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were  killed  by  this  species  alone  in  the  Ilartz  Fareat,  in  tho  year 
1783;  and  that  as  many  as  eighty  thousand  individuals  werg 
ordinarily  engaged  in  tho  dtstmctton  of  oaeh  tree  ;  whence  the 
*liol<!  number  at  work  in  tho  forest  nt  once  must  liave  been  one 
hundred  and  tieeiiti/  t/inusanJ  mil/Ions. 

657.  Passing  over  tbe  araall  family  Platyboma,  which  closely 
resembles  the  jircceding  in  structure  and  hahits,  we  come  to  Uie 
family  Lonqicobnes,  distinguished  by  the  great  development  of 
the  antenna,  which  are  always  at  least  as  long  aa  the  body, 
and  often  longer.  The  larvKi  mostly  reside  in  the  interior  of 
trees,  or  under  the  bark  ;  and  are  destitute  of  feet,  or  have  them 
Tery  small.  They  aro  fumished  with  robust  mandibles,  and  do 
iDucb  injury  to  trees,  csjiecially  those  of  large  size,  by  burrowing 
deeply  into  them.  They  aro  vegotable-foeders  in  their  perfect 
state  abo,  and  do  great  injury  to  plants;  some  attacking  tlie 
leavva,  and  others  the  roots.  Many  of  them  produce  a  eliglit 
creaking  sound,  by  the  friction  of  the  joint  which  unites  the 


Pm  irHi   riiiifni"H^  uoiciuu. 


thorax  to  the  abdomen.  Several  of  them  are  brilliantly  coloured, 
especially  the  tropical  species;  and  some  are  remarkable  for  ex- 
haling on  agreeable  musky  odour.  This  is  the  cose  with  a  British 
species,  tho  Callk/iriana  inoieAala,  or  Muak-bootlo,  which  is  about 
an  inch  long,  ontircly  grtjon,  or  shaded  with  a  blue  or  goldeu  hue. 
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and  Yciy  common  upon  witlowit.  Tlie  genus  ti  iwitliiiiiMWi  ifl  re- 

wirkabli;  for  tlio  spiny  projections 

&-omits  nntcnniu  ;  and  the  epeoies 

represented  in  the  accompanying 

figure,    derives  its  speui&c  name 

(which  moaiiBmirror-Iiearing)  from 

its  having  n  bright  bumiabed  disc 

on  each  of  the  elytra. 

G58,  The  succeeding  family 
EcpoDA,  ia  composed  of  Beetles, 
which  are  chiolly  remarkable  for 
their  habit  of  feeding  upon  the 

stems  and  leaves  of  aquatic  plants,  and  upon  those  of  the  Lilia- 
ceous tribe.     One  epeciesj  tbe  Crioa'rit  Aiparagi,  which  is  of  ii 
blue  colonr,  with  tho  thorax  red,  and  the  elytra 

Ix^^^        yellowish- white,  with  blue  markings,  feeds  in  the 
^£3^        larva  state,  on  the  young  sprigs  of  asparagus  ;  and 
^^^\        is  sometimes  so  abundant,  as  to  do  considerable 
/^Sf\         damage  to  tho  gardener. 
_,     ,„    ^  659.  The  sixth  family  of  the  Tetramerous  sec- 

■u  AiFMuai,  tion,  that  of  CrcLicA,  presents  many  points  of 
interest,  on  acconnt  of  the  singular  forms,  and 
remarkahlo  habits,  of  many  of  tbe  species  which  it  includes.  Tlie 
name  of  the  family  is  derived  from  tbe  drcumstonco  that,  in  its 
typical  forms,  the  body  is  of  a  circular  or  oval  shape  ;  tho  insects 
composing  it  are  usually  of  small  size,  but  are  often  ornamented 
with  metallic  and  brilliant  colours;  they  are  generally  slow  in 
their  motions,  timid,  and  fall  to  the  ground  when  an  attempt  is 
made  to  seize  them,  folding  their  antenna;  and  legs  beneatli  tho 
body ;  many  species  leap  well.  The  larvie  have  six  feet,  and  a 
soft  body ;  they  feed,  like  the  perfect  insect,  upon  tho  leaves  of 
different  vegetables,  where  they  ordinarily  affix  themselves  by 
means  of  a  glutinous  secretion  ;  and  tbey  frequently  imdergo  their 
change  into  the  pupa  state  in  the  eome  situation,  tho  cast-skins 
of  the  \arvK  being  crnmpled  up  at  the  extremity  of  tho  body  of 
tbe  pupie.  Tlic  first  tribe  of  tbie  family  consists  of  the  Caui- 
ditria;,  or  lorloiae  Beetles ;  these  have  a  flattened  bodyi  sur- 
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roundod  by  a  mnrgio,  whidi  is  formed  by  a  piolongntion  from 
the  tliiirax  iinii  elytra,  and  which  oveD  uoDccals  tlio  licad  ;  and 
tliuy  nru  ahh  to  lie  ao  closo  upon  tlio  eiirfacc  of  tlie  leaves,  that 
uu  port  of  tlio  body  or  limbe  is  visible.  Their  colours  arc  much 
varied,  aud  often  very  prettily  arranged  in  spots,  points,  roye, 
fiie.  Tlie  Dommonest  spucies  In  this  country  is  the  Caitida  viri- 
•iii,  whicb  ia  no  more  tbou  ]-lGtlt  of  on  inch  long,  of  a  grfcn 
colour,  with  black  thighs.     Its   larva,  which  lives  on  thiatlos 

and  artichokoB,  bos  a 
very  flat  body,  with 
spines  set  on  the  edgt^s; 
and  it  baa  the  singu- 
lar habit  of  covering 
itsolf  with  its  own  ox- 
orompnt,  which  it  at- 
taches in  a  mass  toge- 
ther, aud  cairies  on  a 
sort  of  fork,  arising 
&Otn  its  tail.  The  pnpa,  also,  is  very  flat,  with  thin-toothed 
appendages  at  the  sides  of  the  body  ;  and  its  thorax  is  broad,  .ind 
prolonged  forwards  in  a  rounded  expansion,  whiebeovera  the  head. 
C'JO.  In  the  sub-family  Chri/tmnulinte,  or  Golden  Beetles,  this 
expaasion  of  the  thorax  is  generally  wanting;  the  body  is 
usually  of  a  bcjoiaphcric  or  ovato  form,  the  base  of  the  thorax 
being  as  broad  as  the  front  edge  of  the  elytra ;  and  the  surface  is 
usually  bespangled  with  the  most  brilliant  hues,  in  which  blue, 
preen,  and  gold,  are  pre-eminently  conspicuous.  Their  niotions 
are  generally  slow,  and  many  of  them  are  destitute  of  wings.  Of 

the  genus  CAryiomel)!,  the 
C.  fofuli  is  one  of  the  com- 


Vhi.  .ttn.— CaniDA  vnrpii,  mm  oimuin  btitu  ^ 
».  IwB ;  b,  ths  ume  ea  ■  lia',  wllb  Iti  conrliig  nf 
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blocK  ;  and  it  is  loimd  upou 
the  willow  and  poplar,  iu 
the  larra  as  well  as  in  the 
pcrfi^ct  etato,  As  in  the 
preceding  group,  the  exuvira  of  the  larrse  are  found  collected  into 
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u  iiiofi-i,  M  Llii.'  exLiviuily  uf  tlie  hody  of  tlie  pupa ;  and,  in  some 
iostnuct^,  tliQ  Wva,  befarc  utidcrguing  lU  transformation,  uttacliirs 
itaulf  to  the  leaf  by  a  glutlnoua  uxudation.  Of  tlie  apterous 
group,  iho  Ttmardia  is  tlio  prtnoi|ial  genua  ;  and  clic  T.  liErigata 
ia  a  comiuun  Britisli  species,  varying  in  length  from  lialf  to  tliree 
quarters  of  an  intb,  and  freqimutiug  woods,  turf,  ami  low  Uer- 
bage.  It  crawlii  slowly,  and  emits  a  reddisb-ytllow  fluid  from 
tbe  joints  when  disturbed  ;  from  which  cirournstance  it  is  oom- 
nionly  known  by  thuname  of  the  Bloody-noae  litutlu.  Tho  larva: 
btior  a  strong  rosomblanuu  to  tbe  perfect  insect,  both  in  appear- 
ance, sluggiahness  of  movement,  and  geuural  babita  ;  when  dis- 
turbed, they  roll  themselves  up  in  the  manner  of  a  Wood-louse. 
The  sub-family  GaUriteinai,  may  also  be  mentioned  as  contain- 
ing the  genuB  llalcica  ;  which  is  composed  of  a  group  of  small 
brightly-ooloured  Beotlus,  whose  larva'  devour  tho  leaves  of  cul- 
tivated vegetables,  and  occasion- 
ally commit  groat  devastations 
by  their  numhers  and  voracity. 
One  of  them  occusinnally  altocIcB 
the  turnip  in  this  country ;  and 
irora  its  great  leaping  povifors, 
may  well  be  designated  tlio 
Tumip-Jiea.  Tho  Turnip-fly 
Nir-iuini.t.iuitiinu.iuKDdDuignUitfa.    bclonga  to  quite  a  different  group. 

G61.  Section  IV, — ^Thiuera.  The  Beetles  of  this  section  are, 
for  the  most  part,  of  small  size,  and  not  very  numerous.  Their 
habits  ore  various,  a  portion  feeding  on  Fungi,  and  the  remainilet 
chiefly  upon  Aphukt.  Tu  the  latt«r  section  lielongs  the  genus 
CtxeintUii,  at  which  several  species  are  known  in 
this  country,  under  tbe  name  of  Lody-biids,  or 
Lady-cows.  They  sometimes  appear  in  great  pro- 
fusion, and  have  created  much  alarm.  It  is  erro- 
neous to  suppose,  however,  that  they  do  any  injury 
to  vegetation ;  for,  on  Uio  contrary,  they  ore  of  great 
benefit  to  plants,  b)'  feeding  on  the  Aphides  wliieh 
infcat  tlicm ,  oud  this  thoy  do  botli  lu  the  larva  and  perfect  atatee. 
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ORDER  II.— OitTnopTEKA. 

GC2.  In  many  reapecta  ttm  Inittcta  uf  this  Ordei*  reBL-mblu 
t}io  Coleoptera ;  niiJ  tliey  are  closely  eonnoctcd  witli  tliat  group 
by  the  fHioily  FuRFictLiDjj,  or  Eanohj  tribe,  wlitcb  parUtke  of 
tho  cbaractore  of  both.  But  thoy  differ  from  tbo  Beotlua,  in  tlie 
softer  covering  of  tboir  bodies ;  in  the  partially  membranous 
cliitractor  of  tho  anterior  pair  of  wings,  whicb  Boem  intermediate 
between  the  bomy  elytra  of  Beotlca  and  the  uunibranons  wings 
uf  other  iuaeets,  and  wbich  do  nut  meet  when  elueed  along  the 
central  line  of  tlie  hack ;  and  in  the  fan-like  manner  in  which 
tbo  poetcrior  winga  are  folded  up  bonoatb  them,  which  is  per- 
mitted by  the  straight  direction  of  their  voina.  Tliey  differ  also 
in  their  metamorphosb ;  for,  whilst  that  of  the  Beetles  \&  com- 
plete, that  of  tie  Orthoptera,  is  only  pardally  so, — tho  larva 


Fid  aOi' — LAKT4  AifD  PurA  or  ojuat  4il«iit  OuaHOfrAU- 

niid  pupa  closely  resembling  the  perfect  Insect  in  funii,  walkiug 
and  fecdiiJg  in  the  some  manner,  aud  difieriug  in  little  elst-,  than 
the  absence  of  tic  wings  and  wing-covers,  which  are  gradually 
and  visibly  developed  in  the  pupa, — Tliis  Order  comprises 
nnmerous  weli-fcnown  insects,  often  of  large  size  and  splendid 
colours,  such  as  Grasshoppurs,  Locusts,  and  Walking- Leaves ; — 
as  weU  as  Cockroaches  and  Earwigs.  Some  of  the  largest  of 
known  inseets  belong  to  it ;  a  few  species  attaining  a  length  of 
eight  or  nine  inches,  aud  an  equal  expansion  of  wings.  Com- 
paratively few  of  this  Order  are  inhabitauts  of  temperate  regions  ; 
Mud  it  altiuns  its  greatest  development,  both  as  to  the  numbei 
«f  spcctOB  and  iadividuak,  their  aizo,  and  their  colour,  between 
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tlio  tropicfl.  AU  the  knows  Ortlioptera  aro  tcrrcBtrial,  botU  in 
ttiL'ir  perfect  and  two  provioiia  etatee.  Some  are  purely  carui- 
vuroiis,  and  otliera  are  adapted  to  it  mixed  diet, — tlio  Cook- 
riiaclics,  for  example,  being  capoblo  of  feeding  on  almost  any 
kind  of  organised  matter ;  but  the  greater  number  feed  upon 
plantB.  Hence  &om  their  largo  size,  and  tlie  cnormoua  quantity 
which  each  individual  can  devour,  they  ore  among  the  moat 
destructive  of  uU  the  Insect  tribes,  when  they  appear  in  largo 
numbers.  This  is  particularly  the  ease  with  the  Locusts  in 
WEum  countries ;  the  ravages  of  which  not  unfrequently  canse 
famine  and  pestilence,  both  among  men  and  beasts.  Some 
details  upon  this  subject  will  be  given  in  the  latter  part  uf 
this  Wume. 

663.  Before  treating  of  the  true  Ortlioptero,  we  shall  first 
notice  the  family  Fobfiodlid*  ;  which  has  been  raised  by  some 
into  a  distinct  order,  under  the  name  Dekmaptbra,  or  leathery- 
winged  (^  637)-  The  Eancigi  and  their  allieB,  of  which  tlita 
group  ia  composed,  have  the  anterior  wings  fonnod  into  elytra, 
possessing  a  consistenee  intermcdiato  between  that  of  the  homy 
elytra  of  Beetles,  nnd  the  parchment- 1  ike  anterior  wings  of  the 
Orthoptera ;  they  aro  of  small  size  ;  and  they  meet,  when  folded 
logctbor,  upon  the  central  lino,  as  in  Beetles.  The  poHtwrior 
wings  arc  folded  across  when  at  rest,  as  in  the  preceding  Order, 
but  the  part  thus  doubled  down  is  itself  folded  in  a  fan^like 
mode,  as  in  tlie  Ortlioptero.  These  insects  are  further  distin- 
guished by  the  two  largo  appeudagea  at  the  posterior  part  of 
tho  body,  which  form  a  pair  of  foroops  (Fig.  306).  Tlicy  arc 
very  common  in  damp  situotions,  where  they  assemble  in  troops 
under  stones  and  the  bark  of  trees;  thoy  do  much  injury  to 
the  flowers  and  fruits  of  our  gardens,  and  they  will  devour  tho 
bodies  of  their  dead  eompanlona.  Tlioir  foreeps  appears  to  serve 
«8  an  instrument  of  defence ;  whether  it  answers  any  other 
purpose  is  not  known.  Their  common  name  is  derived  from  the 
incorrect  notion,  that  tliey  have  a  peculiar  tenilenoy  to  cruup  Lntu 
tho  cars  of  sleeping  persona. 

6G4.  The  proper  Ortlioptcrn  may  be  divided  into  two  prin- 
cipal sections  ;  In  the  first  of  which  the  legs  arc  nearly  of  tho 
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eamc  \ea^\i  and  adapted  fur  wallting  ur  ni&iting,  whence  thvy 
are  oamud  Cdrsoiiia  ;  nliilst  in  Uio  accoad,  tliB  Saltatoria,  tlic 
tliiglis  of  tile  liind-legB  are  of  diaproportionnio  length,  and  are 
Adaptud  for  leaping.  These  twu  groups  also  difiVr  in  the 
atrangcmetit  of  tlie  wing-covers  nnd  wings,  when  closed ;  for 
the)'  usually  rest  horizontally  in  tlie  body  (and  consequently 
moru  in  tbe  roannor  of  thoeo  of  the  Beetles)  in  the  first ;  whilst 
in  tlio  second  they  meet  at  an  angle,  like  the  two  sides  of  a  roof. 
Tlie  second  section  is  further  distinguished  by  the  creaking 
sound,  which  the  males  have  usually  tlie  power  of  emitting,  by 
the  friction  of  tlioir  legs  against  the  body. 

G65.  The  first  section  may  bo  divided  into  three  familioe, 
which  differ  considerably  from  each  otiicr  in  general  form, — tlio 
Ulattid^,  or  Cockroae/iai ;  tho  MabtiDjE,  or  Miinlu  tribe; 
and  the  Fha.'^mid^,  or  S'pMlrc  insects.  In  the  first  of  these,  tho 
legs  ars  adapted  for  running;  in  tho  second,  the  fore-legs  are 
converted  int^i  claws  for  sei^ng  tho  prey  ;  and  in  the  tbir<I,  tho 
limbs  arc  adapted  only  for  walking  or  creeping. — The  BLATTinj! 
arc  in  mary  respects  intermediate  between  the  Fnrficntida)  and 
the  more  typical  Orthuptcra ;  in  fact,  their  general  resemblance 
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tu  the  Coleoptcra  occasions  them  to  be  commonly  regarded  ns 
Beetles.     Theee  wcU-koowu  insects  are  now  pretty  generally 
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diffused  over  tctnperali'  cliioBtos ;  Blthough  moet  of  tlie  species 
nro  bolioTfd  to  linve  b^en  originally  natives  of  tropical  regions, 
wlicre   only   tbey   attain  llieir   full   dt'Telopmcnt.      They  are 
nocturnal  in  their  habita,  and  active  in  their  tnoveuients  along 
the  gruuad  ;  their  powers  of  flight  are  usually  iu considerable, 
the  wings  being  usually  small  in  prnportion  to  tlie  size  of  theij 
bodies ;    and    tUey  are    extremely    voracious,   derouring    witli 
avidity  almost  every  kind  of  organised  matter.    In  cold  climates 
tbo  wings  arc  scarcely  enuugti  developed,  even  in  the  male,  to 
raise    the   body  from  the   grouud ;  whilat    in   the    female  they 
arc   almost  entirely  absent.     The  species  wbidi  is  commonest 
in  tUia  country,  the  Blatla  oj-iontalii,  hao  named  from  its  heiag 
supposed  tohave  been  originally  a  native  of  the  Kast  Indies ;    it 
Las,  however,  been  so  long  dumestlcated  with  us,  that  its  time 
aud  mude  of  introduction  are  uncertain.     In  eomuion  with  most 
other  species  of  Blatta,  it  ejects  a  dark'coluiired  fluid  from  the 
moutfa,  emittiug  a  very  disagreeable  odour,  of  which  it  is  diffi- 
cult to  get  rid,  and  attaching  itself  to  whatever  the  insect  bos 
crept  over.     The  tropical  spocioa  are  larger  and  more  voracious ; 
one  of  tbom.  which  attains  tho  breadth  iif  aix  inches  when  its 
wings  arc  expanded,  is  knoivn  in  the  West  Indies  by  the  name 
(li  drummer,  from  tbe  sharp  knocking  sound  which  it  produces, 
and  which  is  sometimes  kept  up  through  a  whole  night  by 
several  individuals  replying   to  each  other ;  and  it  ia  said  to 
attack  sleeping  persons,  and  even  to  devanr  tbe  extremities  of 
the   dead. — Notwithstanding  the  disgusting    character    wbicli 
attaches  to  tliesu  insects,   on  account  of  their  appearance  ami 
habits,  they  present   several  points  of  much  interest   to    the 
Naturalist,  especially  in  regard  to  their  mode  of  depositing  tbeir 
eggs.     Instead  of  being  discharged  aoporately,  the  eggs  are  col- 
lected together  and  deposited  at  once,  enclosed  in  .1  large  homy 
case  or  capsule  (equalling  half  the  abdomen  of  the  female  in 
size),  and  generally  of  a  more  or  less  oval  and   flattened  form, 
like  a  small  bean  vrith  one  edge  more  flattened  than  the  other 
(Fig.  363,  a).     Along  tbia  edge  there  is  a  slit,  from  end  to  end 
of  the  cai«ule  ;  and  tho  plates  wbicb  form  tlie  edges  of  this  slit 
arc  jogged  or  toothed,  litting  closely  to  each  other.     The  intcrioT 
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of  tliia  cnpsiilo  is  divi<]o<l  into  two  apace?,  in  eacli  of  which  is  a 
row  of  separate  chambers,  every  one  of  them  enclosing  an  egg. 
Tlie  capsules  arc  attnchcii  by  means  oF  a  glutinous  secretion,  in 
such  situations  as  the  females  select  as  moat  fit  for  their  reception; 
uid  the  slit  part  is  strongly  coated  with  cement,  so  oa  to  be  even 
Btronger  than  the  other  parts.  In  this  capsule,  tlie  young  Iftrvas 
are  batched  ;  and  tbey  immediately  discharge  a  fluid,  which 
softens  the  cement,  and  enables  them  to  push  open  the  slit ; 
through  this  they  escape,  and  the  slit  then  shuts  again  so  closely, 
that  it  appears  as  entire  as  before. 

66G.  The  MANTrn.K  are  purely  carnivorous  insects,  of  which 
none  arc  natives  of  this  country.  Tliey  differ  much  from  the 
Blattidie  in  the  form  of  the  body ;  which,  instead  of  being 
flattened  and  oval,  is  narrow  or  compressed,  and  lengthened.  Tlio 
first  pair  of  legs  is  enormously  elongated,  and  forms  a  very 
powerful  organ  of  attack.  Theao  insects  frequent  trees  and 
plants;  and  the  forms  and  colours  of  their  wings  and  bodies  are 
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often  so  adapted  to  those  of  the  leaves  and  twigs  which  surround 
them,  as  to  give  them  remarkable  power  of  eluding  observation. 
Most  of  the  species  asumo,  when  lying  in  wait  for  their  prey, 
an  attitude  which  has  been  mistaken  by  the  inhabitants  of  the 
countries  where  they  ore  found,  for  that  of  prayer  ;    and  tljo 
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Diunea  commonlj  givcD  to  tlic  Insects  arc  snch  aa  to  ozprcss  thia. 
Thiifl  tlie  bcst-knowD  species,  tvhicli  is  very  oomtnon  in  tlic  south 
of  Friinco  and  Italy  (Fig.  364),  bas  received  tlic  namr  of 
Mantia  raligioia,  tlio  Praying  Mantis,  or  Soothsayer ;  and  is 
termed  ly  the  French  prie-Diau.  This  is  regarded  by  tho  Turka 
as  an  object  of  snpeTstiLiousvcnoration;  and  many  absurd  stories 
are  on  record,  in  regard  to  ila  habit».  Tlio  peculiar  attitude 
in  question,  however,  is  notliing  else  than  tho  position  in  which 
tho  prey  is  most  readily  seized ; — the  front  of  the  thorax  Iwing 
elevated,  and  tlic  two  forc-lega  being  held  up  together  like  a  pair 
of  arms,  prepared  to  seize  any  animal  that  may  fall  within  their 
reach.  These  inBCcta  arc  extremely  voracious ;  and,  if  kept 
together  without  food,  they  will  fight  until  one  is  killed,  the 
victor  then  devouring  his  conquered  adversary. — The  eggs  are 
included  in  a  capsule,  as  in  the  Blattid.'c. 

CdT.  Tho  third  family  of  the  Cursoria,  that  of  Piiasmida, 
or  Spectre  Ituecta,  is  also  restricted  to  worm  climates ;  and 
consists  of  a  amall  number  of  extremely  ciu'ious  species,  com- 
munly  known  under  tho  names  of  iVulkinf^-Stkbi,  Waikivg- 
/^viri'*,  &c,,  from  their  resemblance  to  liiese  objects.  Their 
whole  structure  indicates  a  sluggish  mode  of  life ;  they  auljsist 
solely  upon  vegetables,  and  crawl  slowly  among  the  branches 
of  low  shnibs,  devouring  the  young  shoots.  In  fact,  theirj 
mode  of  lifu  boors  a  strong  analugy  to  that  of  tho  Sloths  among^ 

Mammalia.  Their 
means  of  escape 
from  cncmicG  con- 
sist entirely  in  their 
vury  close  resem- 
blance to  the  ob- 
jects in  the  midst 
of  which  they  live. 
Some  of  them  are 
destitute  of  wings, 

I'la.MJ.-PiutHji  in^rTnuAlPu«t».r>iLWii.>iii.n.enrH.    *"'*    ''"^^   ^''^   "P" 

pearanoo    of   ilead 
twigs ;  the  1^  being  gcnarolly  extended  in  a  straight  line  so  aa 
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to  look  like  the  Intenl  twigs ;  wliibt  tlie  Absence  of  motion  in 
tlie  Insect  fur  a  long  period  ailds  etreDgtli  to  tlio  deception. 
Others,  wliicli  possess  wings,  have  still  the  same  general  appoar- 
nuco  ;  tlje?e  organs  being  lud  Hat  along  the  bock,  so  aa  not  to 
extend  beyoud  tlii.>  bodf.  In  otlicrs,  again,  tlie  wings  have 
the  fomi  and  aspect  of  withcriid  leaves  (Fig.  366)  ;  whilst  the 
wing-covers  are  very  short.  And  lastly,  there  are  a  few,  in 
which  the  wing-covers  are  of  a  brighter  hue,  and  of  larger  size, 
covering  in  the  wings,  and  giving  to  thti  whole  animal  the 
appearance  of  a  fresher  leaf.  These  curious  insects  are  for  the 
most  part  natives  of  the  East  Indies,  the  East  Indian  Archi- 
pclugo.  Australia,  and  South  America.  Tlieir  lan's  diScrlmt 
little  from  the  perfect  insects,  except  in  their  colours  and  in  the 
absence  of  wings ;  and  there  arc  several  species,  as  wo  liavu 
aeon,  in  which  those  arc  never  developed.  It  not  unfrequently 
liappona  that  they  lose  a  Uiub  l>y  violeuoe ;  and  UiiB  is  rcpro- 


Vm.  .IK— PinrLiiim  BinnMi-iiw, 


duoed,  provided  the  complete  growth  of  the  animal  has  not  been 
attained.     The  oggs  are  laid  separately,  in  tlie  usual  manner, 
eC8.  Tlio  section    SaLtatobia  consists  of  numerous  spitii's 
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allied  to  the  wull-known  Cricltots,  Grasslioppere,  Loc;uats,'&c.; 
all  of  them  being  adapteil,  by  the  peculiar  conrormation  of  their 
hind-legs,  to  move  by  leaping  rather  than  by  ninning.  Besides 
this  peculiarity,  they  all  agree  in  depositing  their  eggs  in  tlie 
ground:  and  they  generally  effect  this  by  means  of  a.  horny 
tubular  prolongation  of  the  last  segment  of  the  body,  or  oeijxm- 
lor,  Biich  as  wo  shall  meet  with  in  the  order  Ilymenopters. 
Tliere  are  threo  distinct  groups  in  this  section ; — namely,  tlic 
AcHETiD^  or  CriekMs;  the  Gryllids  or  Grate/iojipm;  and  the 
LnciisTiDf  or  LocwU;  but  tlio  differences  between  them  are 
scarcely  such,  as  to  entitle  them  to  rank  as  distinct  families. 
The  CriehUi  are  essontUIly  inhabitants  of  the  ground,  in  which 
many  of  them  burrow,  both  in  the  larva  and  perfect  states  ;  few 
of  them  have  any  powers  of  active  flight.  One  of  the  moat  im- 
portant species  of  thJB  family  is  the  Grt/lliHalpa  ««Igaris,  or 
Molc-Cr'ieket  (Fig,  300),  which  derives  its  name  from  the- pecu- 
liar similarity  in  its  anterior  extremitioa,  and  from  the  resem- 
blance in  its  habits,  to  those  of  the  Alole.  It  \a  about  an  inch 
and  a  half  long,  and  of  a  brown  colour.  In  making  ita  burrows, 
it  cuts  through  or  detaches  all  the  roots  of  plants  which  it  en- 
counters ;  but  it  docs  not  do  this  so  much  for  the  purpose  of 
feeding  upon  them,  as  to  make  a  passage  in  search  of  insecbt  and 
worms.  Tlio  female  forms,  in  Juno  and  July,  at  the  depth  uf 
about  six  inches  from  the  surface,  a  rounded  coll,  smooth  within, 
and  resembling  with  its  gallery  a  bottle  with  a  long  bent  neck ; 
in  this  she  deposits  from  200  to  400  eggs ;  and  the  young  remain 
in  society  for  some  time  after  they  are  hatched.  The  larvre  ore 
at  first  whito ;  but  in  other  respects  they  resemble  their  parents, 
except  in  thctr  smaller  size  and  their  want  of  wings  ;  after  their 
6r9t  moulting,  they  disperse,  and  soon  gain  their  darker  colours; 
and  they  are  about  three  years  before  they  arrive  at  the  perfect 
state.  Their  wings  are  so  little  developed,  that  the  possibility 
of  the  flight  of  tho  insects  has  been  denied.  It  is  remarkable 
that  tho  various  species  of  this  singular  genus  should  be  spread 
over  tho  whole  globe.  The  I  Souse- Cricket  (Fig.  36?)  «*  t«>  *'ell 
known  to  require  particular  description;  it  takes  np  its  ahodo 
in  the  neighbourhood  of  the  fire-places  of  rooms  on  the  ground- 
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floor,  sometiineB  even  buirowiug  into  the  mortar,  evcu  witliin  a 
few  indies  of  tLe  fiercest  fires ;  und  here  it  remains  during  the 

winter  inontliB,  Ua- 
comiog  torpid  in 
its  I  taunts,  if  the 
fire  bo  diacoiitinuod. 
In  til  a  fiummer, 
liowcver,  it  fre- 
quently goes  fortli 
to  the  gardens,  and 
seeks  a  Imbitation 
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inth»e^eTioesof  garden-walla,  &c.,  as  if  it  then  found  heat  enough 
out  of  doors.  The  Fidd-CrUhet  is  muck  larger,  and  alsn  rarer, 
than  the  preceding ;  it  frequents  hot  sandy  dietricts,  in  wlJch  it 
forms  ita  burrow  at  the  nide  of  footpaths,  &c.,  in  situatious  ex- 
posed to  the  sun,  to  the  depth  of  from  six  to  twelve  inches ;  and 
sits  at  its  mouth  watching  for  its  prey,  wliieh  is  said  to  consist 
of  Other  insects.  This  is  one  of  the  most  noisy  of  all  the  Crickets. 
669,  The  GrylliiUe,  at  Gratehoppen,  are  distinguislied  from 
the  preceding  by  the  foof-like  position  of  the  wing-covers,  which 
in  the  crickets  fold  ho- 


rizontally ;  but  agree 
with  them  in  having 
long  thread-like  an- 
tennie,  and  a  talc- 1  ike 
spot  at  the  base  of  the 
wing-covers  in  the 
main.  They  are  dis- 
tingnished,  on  the  other 
hand,  from  the  Locusts 
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with  which  tbcy  agree  in  the  first  of 
these  characters,  by  the  inferior  robustness  of  the  body,  and  the 
length  and  slendemess  of  tlie  legs  and  antennai.  The  Cri/llat 
viriditsimut,  or  Great  Green  Grasshopper,  represented  in 
Kg.  368,  is  the  largest  British  species  of  this  Order,  and  one  of 
tiie  k^est  of  our  native  insects ;  its  length  hcing  about  two 
inches,  and  its  breadth  when  the  wings  are  expanded  being  tlu^e 
inches  and  a  half.     Many  species  of  thb  genus  are  destitute  of 
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winge,  or  liavo  only  small  wing-oovors.  (.If  Uieir  voracity  » 
ciirioU9  io.stancc  is  mciitionod  by  Mr.  Wiatwuui] ;  wlio  stat«a 
tlmt  on  one  occasion  he  jitaced  a  specimen  of  tlie  large  grooii 
?p<.'ci(33  in  a  box,  togetlicr  with  one  of  ita  legs  which  it  Lad 
accidentally  jerked  off;  and  ou  opening  the  box  the  next  inura- 
iog,  half  the  leg  was  devoured.  Amongst  the  foreign  spycies  of 
this  group,  there  nrc  Homo  which  bear  il  moat  singular  reaeni- 
falanco  tu  the  frcih  loaves  of  various  plants. 

670.  The  last  group  of  this  Order  consists  of  the  vorioiu 
tribcfl  of  migratory  Locutts,  together  with  several  which  ari- 
ordinarily  ranked  as 
Grasshoppers,  but  wliich 
agree  with  the  Locusts 
in  the  shortneaa  of  their 
antenna},  and  the  rubtist- 
ness  of  their  bodies  nnil 
limbs  (Fig.  369).  Tliese 
leap  with  much  greater 
energy  than  the  preced- 
ing, and  have  a  much 
longer-sustained  flight. 
The  powers  of  devasta- 
tion possessed  by  the 
Locusts  arc  almost  in- 
conceivable ;  for  they  are 
produced  in  vast  mim- 
bora,  and  live  in  societies, 

HO  as  speedily  to  destroy  the  vegetation  of  the  spot  on  whi(4i 
they  have  settled.  Tlionco  they  take  their  flight  iu  vast  multi- 
tudes to  adjoining  districts  ;  and  so  great  is  the  number  of  which 
these  swarms  consist,  that  it  is  not  speaking  figuratively  to  say 
tbat  the  sky  is  darkened  by  their  passage.  Their  ravages 
usually  continue  until  they  ore  checked  for  want  of  a  further 
supply  of  food  ;  for  as  the  instinct  of  the  Locusts  leads  them  to 
continue  their  flight  in  the  same  direction,  they  are  at  last 
stojiped  either  by  the  desert  or  the  sea  ;  and  snnietinies  a  storm, 
carrying  them  out  of  th»nr  course,  or  Lurrying  theui  on  in  it, 
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offecla  n  clearance  much  mow  apee  Jily  thnn  any  ctlier  cause  could 
do.  Of  the  cauae  of  the  uecasional  Appedriutce  uf  the  LucuBts,  in 
Bucli  vast  multitiidei,  no  aatisfii-'tory  expbnatioii  has  been  given. 
Of  tliesu  Insects  thtre  arc  scvenil  difFiirent  sjMiuir'ii,  wliidi  are 
distributed  over  the  tropical  and  the  watioer  temperate  regions  of 
the  globe ;  and  in  many  parts  they  are  need  as  food  by  the 
iuhabitantj  of  the  countries  they  infest. 


Order  III.— NEUROPTERA. 

671.  The  Neuropterti  correepond  with  the  two  preceding 
Orders,  in  having  a  mouth  adapted  for  mastication,  but  differ  &om 
them  S3  to  the  conformation  of  the  wings ;  tlie  anterior  as  well 
as  the  posterior  pairs  being  here  membranous  and  trausparent. 
In  both  pairs  of  wings,  tho  veins  form  a  very  beautiful  and 
minnte  network,  subdividing  and  uniting  again,  so  as  to  divide 
the  whole  surface  into  a  large  number  of  minate  cells,  which 
much  esceed  in  number  those  of  tho  wings  of  any  other  tribe  of 
insects  (Fig.  370).  Although  the  posterior  wings  are  usually 
as  large  oa  tho  anterior,  or  sometimes  even  larger,  they  are  ocea- 
aionolly  much  smaller,  and  may  even  be  altogether  wanting. 

675.  Tho  body  of  tho  Insects  of  this  Order,  which  contains 
llle  well-known  Draffon-Jliai^  Ma<i-fliet,  Ant-liotiii,  While  AnU 
or  Termite*,  and  others,  is  generally  prolonged,  and  destitute  of 
any  very  hard  integument.  These  insects  are  of  intermediate 
size  ;  none  of  them  exceeding  in  dimensions  the  largest  Dragon- 
flies  of  this  country  ;  whilst  none  exiubit  the  minuteness  of  some 
Hymenoptcra  and  C'oleoptera.  They  differ  in  the  character  of 
their  metainorphoaia,  as  well  as  in  their  adult  stnicture  ;  for  in 
Bome  the  metamorphosis  is  complete,  the  larva  undergoing  x 
marked  ciiange  of  form;  and  in  others  there  is  not  much  difference, 
except  iu  tho  absence  of  wings,  between  the  larva  and  perfect 
insect.  By  these  dilferences  the  Order  may  be  divided  into  two 
SDOtioas ;  in  the  first  of  which  tho  insect  is  active  during  the 
whole  of  its  pupa  state ;  whilst  in  the  second,  it  is  ijuiesccnt, 
except  just  before  its  last  metamorphows.     The  first  of  these 
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groups  may  again  be  subdivided  into  tlirec  fomilios  ; — tLe 
LiBELLULiD*  or  Droffon-jiir't ; — llie  Ei?iiEMt:RiD,E,  or  Ma;/-Jli»t; 
and  the  TbHMITiD.E  ur  White  Antt.  In  the  first  two  of  these, 
the  lan'ED  and  pupie  ore  inhabitants  of  the  water,  and  respire  by 
inuins  of  peculiar  orgnns  pluced  atoDg  the  sides  or  at  the  extremity 
of  the  ahdonicn  ;  whilst  in  other  respects,  they  nearly  resemble 
the  perfect  insect.  Tliey  creep  out  of  the  water  to  undergo  the 
final  nielamorphosia. 

G73.  Seetion  I.  The  Libblldliu£,  or  Dragon-jlitt,  are  well- 
known  insects ;  being  easily  distinj;uishcd  by  the  slender  form 
of  their  bodies,  their  varied  colours,  their  large  gauze-libc  wings, 
and  the  rapidity  of  flight  with  wbicli  they  pursue  other  insucla 
on  which  they  prey.  They  have  a  largo  head,  of  rounded  form, 
furnished  at  its  sides  witli  two  very  large  compound  eyes,  and 


Fro  I  371k— LlBH-MTLA  CAHTMLLATJk. 

with  throe  oeelli,  situated  npiin  it«  npper  surface.  Most  of  this 
tribe  frequent  the  neighbourhood  of  water ;  and  may  be  fre- 
quently Boen  skimming  over  the  aurfaee  of  ponds  or  streams,  in 
search  of  flies,  gnats,  and  other  small  insects.  An  Ameiiean  species 
has  been  recently  described  by  Mr.  Newport,  which  seems  to  be 
actually  provided  with  hauekial  or  gilMike  appendages,  even  in 
its  piTfcet  state  ;  and  the  habits  of  lliia  insect  appear  to  be  pecu- 
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liivrly  aquatic.  The  eggs  are  deposited  upon  aquiktic  planla,  and 
the  Inrvn  nrc  thus  produced  in  tlie  element  in  wbich  they  are  at 
first  to  resido.     The  head  of  the  pupa  is  remarlcablo  for  the 


eingulnr  form  of  the  portion  which  taltea  tlie  place  of  the  lower 
lip;  this  is  a  kind  of  mask,  composed  of  several  piece?,  and  coTer- 
ing  thu  mandihlea,  maicillte,  and  nearly  all  the  under  side  of  tha 
head,  when  it  is  closed  together ;  but  being  capable  of  I'xtenaion 
and  unfolding,  and  being  furnished  with  a  pair  of  shiiqi  clawa  at 
its  npper  part,  so  as  to  become  tlie  in'-trnment  by  wliich  the 
Animal  aeines  its  prey.  Tlie  posterior  end  of  the  obdomen,  in  the 
early  statu  of  the  Dragon-flies,  is  usually  the  seat  of  the  respi- 
rttory  function.  This  is  commonly  performed  by  means  of  tliree 
leaf-like  membranous  organs,  which  are  situated  inside  the  extre- 
mity of  the  intestine,  or  sometimes  within  a  sort  of  prolonged 
pyramidal  tail  -,  in  using  these,  the  animal  draws  a  supply  of 
water  into  the  rectum  ;  and  then  forces  it  out  violently,  by  which 
act  it  also  impels  itself  through  the  water.  The  succession  of 
jerks  thus  produced,  is  tho  chief  means  of  locomotion  of  the 
larvn  of  the  Dragon-flies,  and  serves  to  distinguish  tliera  from  all 
other  aquatic  lorTic;  so  that  they  are  Teryeasilyrecoguisod.  Several 
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•ptwice  of  Dragon-flies  exist  in  this  country ;  the  largiait,  wUich 

is  prnbably  not  surpassed  in 
size  by  any  others.  lueasaree 
two  inuliea  and  a  tiolf  in 
leogtb ;  but  the  rareign 
species  are  nBually  more 
brilliantly  coloured. — In  the 
Agriana,  the  wings  stand 
peqaendicularly  when  in 
repose,  instead  of  horison- 
tally  u  in  the  Dragon-fliea ;  and  the  mouth  ia  eomcwhat  dif- 
ferently constructed.  The  epecica  represented  in  the  acfonipany- 
ing  6gure  is  of  a  golden-green,  or  bluish-green  colour,  with  the 
wings  blue ;  and  in  common  with  many  other  leaa  conspicuona 
species,  it  is  an  inhabitant  of  Britain. 

674.  Tiie  EpuEMERin,)!:,  or  Day-^iei,  receive  their  nune 
from  the  sliorl  duration  of  their  livex  in  the  perfect  state.  Tlic 
history  of  their  early  condition  has  been  already  given  (g  632), 
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Their  last  change  takes  place  near  sunset  on  the  fine  days  ol 
summer  and  autumn  ;  and  they  are  sotnetimes  produced  in  such 
vast  numbers  at  one  time,  that  the  ground  is  covered  with  tliem 
after  their  death,  and  their  bodies  are  ca.rted  away  aa  manure. 
They  take  no  food  after  their  6nal  change  ;  and  as  the  propaga- 
tion of  the  race  in  then  their  only  object,  they  die  almost  as  soon 
08  it  has  been  perfumicd,  often  in  a  few  hours  after  they  have 
quitted  the  water, — the  duration  of  tlieir  lives  in  their  previous 
conditions  having  been  two  or  even  three  years. 

C'5.     The  Trrmitid.f.,  or  U'Aite  A'li'.  are  terrestrial,  active, 
and  carnivorous  or  omnivorous,  during  all   tlicir  stages.     lu 
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potnte  of  their  striiotiire,  tiiay  resemble  tlic  Orthoptern  ; 
wliilst  in  their  Iiabit  of  living  ia  aocietics,  they  resemblo  a  large 
proportion  of  the  Ilymeuoptera.  There  ia,  however,  aa  wo  aliikll 
hcrenfti^r  ace,  a.  cODsiderable  difference  in  tiie  duties  of  the  eeveml 
■ibi'-i  r)f  wliich  these  conimunitiea  consist.  A  more  jinrticular 
CDUDt  of  tbcit  operations  will  be  given  in  a  Inter  part  of  this 
and  at  present  it  will  bo  suQicient  to  say,  that  the  larvie 
omble  the  perfcet  insect,  except  in  the  absence  of  wings,  and  are 
tJie  Korlreri.  Among  the  adult  insect^j  there  are 
some,  which  never  acquire  wings,  and  in  whioh 
the  reproductive  organs  are  not  developed;  these, 
which  ore  termed  t!ie  loldieTn  (Fig.  374),  havo 
the  head  much  larger  and  longer  than  that  of 
the  larvn,  and  the  mandibles  are  very  long  and 
cross  GOfli  other ;  they  are  far  less  numerous 
than  the  larvte,  and  live  near  the  outer  surface 
the  nest,  so  that  they  are  the  first  to  make  their  apponrance 
when  it  ia  attacked  ;  nod  thcv  ore  also  stated  to  cuiupel  the 
rorkcrs  to  labour.     The  winged  males  (Fig.  'S^a)  and  females, 
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vheu  they  have  arrived  at  their  jicrfect  state,  quit  their  habita- 
on,  and  Hy  abroad  during  the  evening  or  the  night,  in  great 
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the  tropica.  All  ibe  known  Orthoptcra  are  tcrrcBtrinl,  botli  in 
tlii'ir  perfect  and  two  previous  states-  Some  are  piui-ly  carni- 
voriiua,  and  othure  are  adapted  to  a  mixed  diet, — the  Cook- 
roaehcs,  fur  example,  being  capable  of  feeding  on  almost  any 
kind  of  organised  matter;  bnt  the  greater  number  feed  upon 
plants.  Hence  from  tlieir  large  size,  and  the  enormous  quantity 
whicb  each  individual  can  devour,  tbey  arc  among  the  moat 
deatnictive  of  all  the  Insect  tribes,  when  they  appi.'ur  in  largo 
numbers.  This  is  particularly  the  case  with  the  Locuata  in 
warm  countriea  ;  the  ravages  of  which  not  uofrequeiilly  cause 
famine  and  pestilence,  both  among  men  and  beasts.  8omc 
dettuls  upon  this  eubject  will  be  given  in  the  latter  part  of 
this  volumo. 

CG3.  Before  treating  of  tlio  true  Orthoptcra,  wo  shall  first 
notice  the  family  FoBFicruD^ ;  which  has  been  raised  by  siirie 
into  a  distinct  order,  under  the  name  Dermafteha,  or  leathery- 
winged  (^637).  The  Earwigt  and  their  allies,  of  which  this 
group  is  composed,  have  the  anterior  wings  formed  into  elytra, 
possessing  a  consistence  intermediate  between  that  of  tlio  homy 
elytra  of  Dcetlcs,  and  the  parchment- like  anterior  wings  of  the 
Orthoptcra  ;  they  are  of  small  size  ;  and  they  meet,  when  folded 
together,  upon  the  central  line,  as  in  Bi'etles.  The  posterior 
wings  are  folded  across  when  at  rest,  as  in  the  preceding  Order, 
but  the  part  tliua  doubled  down  is  itself  folded  in  a  fan-like 
mode,  as  in  the  Orthoptcra.  These  insects  are  further  distiii- 
guislied  by  thu  two  large  appendages  at  the  posterior  part  of 
the  body,  which  fonn  a  pair  of  forceps  (Fig.  .1UG).  They  are 
very  common  in  damp  situations,  where  they  assemble  in  troops 
under  stones  anil  the  bark  of  trees  ^  they  do  much  injury  to 
the  flowers  and  fruits  of  our  gardens,  and  they  will  devour  the 
bodies  of  their  dead  companions,  Tlieir  forceps  aiii)ears  to  servo 
as  an  instrument  of  defence ;  whether  it  answers  any  other 
purpose  is  not  known.  Their  common  name  Is  derived  from  the 
incorrect  notion,  that  tliey  have  a  peculiar  tuudeney  to  ca-cp  into 
the  care  of  sleeping  persons. 

The  proper  Orthoptcra  may  be  ilividcil  into  two  prin- 
IDB  i  in  the  first  of  whicb  the  legs  arc  nearly  of  the 
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liglily- polished  gold  ;  and  the  winga  frequently  reflect  the 
prisniAtic  colours;  so  that,  although  of  emnll  size,  these  insects 
are  »ery  tuniipicuous.  They  we  for  the  most  part  itihabitanta 
of  temperate  ctinintea  ;  and  many  speciea  abound  in  Britain. 
They  iiBiially  fly  during  the  twilight,  remaining  inactive  during 
th<i  day ;  and  they  emit  a  very  disagreeable  odour  when  handled. 
The  females  deposit  their  eggs  upon  planta,  attaching  them  at 
the  oxtremity  of  a  long  slender  footstalk,  the  base  of  which  ia 
fulencd  to  the  leaf ;  this  footstalk  is  composed  of  a  white  viscid 
matter,  diBoharged  by  the  female  at  the  time  of  laying  her  egg, 
and  speedily  hardening  by  cxpoHire  to  the  air.  The  eggs,  thus 
curiously  tised  in  small  clusters,  have  the  appearanee  of  minute 
fiingi.  Tlie  larvee  are  extremely  voracious,  and  especially  attack 
the  Aphides;  unlike  the  Ant-lions,  however,  these  Aphis-liona 
(as  they  have  been  termed)  do  not  remain  concealed  in  one  spot, 
hut  wander  in  search  of  thdr  prey  where  it  is  to  be  found  in 

e  greatest  abundance.     So  ravenous  are  they,  that  they  do 

it  require  more  than  half  a  minute  to  snok  the  juices  from  one 
if  the  largest  Aphides  ;  and  they  not  iin frequently  attack  each 
other,  the  conqueror  in  like  manner  sucking  the  bmiy  of  the 
vanquialied.  During  the  summer  they  arrive  at  their  full  growth 
about  fifteen   days;  they  then  spin  a  silken  cocoon,  iu  which 

icy  enter  as  inactive  pupa:  during  the  winter ;  itncl  come  forth 
in  the  succeeding  summer. 

678,  The  remaining  families  of  this  Order  may  be  very 
briefly  noticed.  The  Sialida  are  a  small  group  of  moderate  or 
large-sized  Neuroptora,  having  very  large  anterior  wings.  They 
are  nevertheless  slow  and  inactive  in  their  habits,  and  frequent 
tlie  neighbourhood   of  water,  in  which   they  pass    their  Inrva 

,te.      The  ordinary  species    Sial.li   liitaria,   or  May-jii/,  ia  a 

^ll-known  bait  with  the  angler,  being  produced  during  the 
tpring  months  in  large  quantities ;  it  is  of  a  dull  brown  colour, 
and  may  be  found  on  the  walls  or  palings  near  the  water.  The 
larva  is  furnished  with  appendages  for  aquatic  respiration, 
strongly  resembling  those  of  the  Ephemera ;  but  wheu  arrived 
at  its  full  growth,  it  quits  the   water  and  burrows  into  the 

ioiaing  bank,  in   which  it  excavates  a  sort  o(  cell.     Hero  it 
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ia  trAnsformeil  iuto  a  pupa,  which  remains  inactive,  with  ila 
limbs  laid  along  tlio  breast,  but  which  ia  lively  whoD  disturbed ; 
and  here,  too,  it  uiidergoea  ita  final  change. 

679.  The  Panoupid*  are  known  under  the  name  of  ^feor- 
pion-Jlie*,  on  account  of  the  remarkable  conformation  of  the 
posterior  exlremitv  of  tho  abdomen  in 
the  male.  The  aixth  and  seventh  eeg- 
ments  ore  very  slender  and  somewhat 
curved  upwards,  so  u  to  conatitnte  a 
sort  of  tail  ;  whilst  the  eighth  is  greatly 
thickened,  forming  an  oval  maaa,  armed 
with  a  pair  of  forceps,  and  capable  of 
frco  motion  in  any  direction.  The  species 
represented  in  Fig.  379  is  a  very  common 
Dritii^li  insect,  frequenting  hedges  and 
woods.  The  Scorpion- flies  are  very  active,  and  prey  upon 
other  insects  tn  the  perfect  state.  The  abdomen  of  the  female  is 
also  prolonged  into  an  omjioiilor  ;  by  which  she  can  deposit  her 
eggs  in  deep  holes  or  crevices, 

C80.  The  £apqidiid.t(  arc  commonly  known  as  Snah-jt'ies, 
from  the  elongated  form  of  the  head  and  neck,  and  the  facility 
with  which  they  move  tlie  front  of  the  body  in  different  direc- 
tions. Tliey  are  of  comparatively  small  size,  agile  in  their 
movements,  and  possessing  powerful  jaws ;  they  are  chiefly 
found  in  the  neighbourhood  of  woods  and  streams ;  and  they 
prey  upon  other  insects  inhabiting  the  same  situations.  Finally, 
the  MiNTiHpin^  seem  to  connect  this  order  with  the  preceding ; 
having  the  mouth  formed  upon  the  plan  of  that  of  the  Neurop- 
tera ;  but  having  the  fore-Ioga  converted  into  prehensile  claws, 
■nd  the  first  segment  of  the  thorax  lengthened  so  as  to  elevate 
them,  almost  exactly  as  in  the  Mantis. 


681.  We  shall  next  mention  the  small  intermediate  group  of 
Pbrygankid^,  or  Cnddicv-Jlia,  which  arc  by  some  Entomolo- 
gists regarded  as  constituting  an  aberrant  family  of  the  Neu- 
roptero,  whilst  others  raise  them  into  the  rank  of  a  distinct 
Order,  TnicnoPTBRA, — a  name  derived  from  tlie  hairy  covering 
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with  which  their  wings,  aa  well  as  their  bodies,  are  beset.  In 
this  character,  a^  also  in  the  arrangi.'ntcnt  of  tlie  nerves  of  the 
winga,  tboy  bear  a  stroiig  resemblance  to  the  Lepidoptern. 

6S3.  These  Insects  nro  chiefly  remarkable  on  account  of  the 
habitsof  the  larvie,  which  are  well  known  under  thoname  otCad- 
tHar-KQrrn*.  Thesu  reside  in  cylindrical  cases,  open  at  each  end, 
Ici  which  they  attach  various  matters,  as  bits  of  stick,  weeds, 
pebbles,  nr  even  small  living  shells,  by  the  assistance  of  silken 
thr»ids,  which  they  spin  from  the  mouth.    These  coses  they  bear 

about  witti  them ;  protruding 
the  three  first  segments,  with 
their  legs,  when  Ihcy  creep 
furwards ;  and  withdrawing 
these  upon  the  slightest  alarm. 
They  arc  never  known  to 
fjuil  these  cases  of  their  own 
accord.  Different  species  ap- 
pear to  prefer  dificrent  mate- 
rials for  the  construction  of 
their  coses ;  but  they  have 
the  power  of  employing  almost 
any  which  fall  in  tiioir  way, 
when  there  is  a  deficiency  of  those  usually  preferred.  The 
food  of  some  of  the  larva-  is  vegetable ;  but  oihers  prey  upon 
email  aquatic  larvte,  such  as  those  of  the  Neuroptem. — Allien 
aliont  to  assume  the  pupa  state,  the  larvm  fix  their  coses  to  some 
solid  substances  beneath  the  water,  and  close  the  two  extremities 
with  a  kind  of  grating,  that  admits  of  tlio  passage  of  water 
through  the  tube,  which  is  necessary  for  respiration.  A  short 
time  before  they  are  to  assume  their  perfect  form,  they  make 
their  way  out,  by  means  of  the  pair  of  hooked  jaws,  with  which 
they  are  then  furnished,  and  swim  about  with  groat  aetivity  by 
means  of  the  two  hinil  legs,  crawling  occasionally  upon  the  four 
first.  In  order  to  throw  off  their  pupa-case,  the  latter  species 
crawl  up  plants  out  of  tlic  water  ;  hut  the  smaller  ones  merely 
come  to  till-  surface,  and  there  nndtrgo  their  transformation, — 
using  their  old  envelope  as  a  boat,  out  of  which  they  rise  to 
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expand  their  wings,  much  in  the  tame  monoci-  ns  Onate.  The 
perrett  Caddicc-fliea  run  with  great  agility,  but  tlioir  flight  is 
awkward, — except  in  some  of  the  smaller  sfH^ies,  which  asscmhlc 
in  troops  and  fly  over  tlie  surface  of  the  writer  towards  siinset. 
Tbey  are  nootumal  in  their  habits,  and  not  unfrequently  enter  oar 
bouses,  being  attracted  by  the  light.  Tliey  emit  a  disagreeable 
amell  when  touched.  These  insects  are  very  uumeroua  in  Bri- 
tain ;  no  fewer  than  190  speetea  having  been  described. 


Ordeh  iV.— HYMENOPTERA. 

683.  In  the  membranoua  character  of  their  four  wings,  the 
insects  of  this  Order  roaemhle  the  NL-uroptera  ;  but  they  cannot 
well  be  mistaken  fur  them.  The  anterior  wings  are  usually 
much  larger  than  the  posterior;  and  the  veins  or  nerves*  are 
much  fewer  in  number  than  in  the  Neuroptera,  and  do  not  form  a 
close  network  by  their  ramifications,  as  in  that  Order.  In  some 
of  the  minute  species,  the  wings  are  almost,  or  even  entirely, 
destitute  of  nervea.  Another  chnracti'r  furnished  by  the  wings 
consists  in  the  connection  of  the  anl«riur  and  posterior  wings  on 
each  side,  during  flight,  by  means  of  a  series  of  minute  books 
along  tlie  front  edge  of  the  latter,  which  catch  the  hinder  mar- 
gin of  the  other,  so  as  to  produce  one  continued  surface  on  each 
side. — The  principal  cliaraeter  of  the  Order,  however,  is  derived 
from  the  structure  of  the  mouth  ;  for,  although  considered  as 
manilibulain  insects,  the  Hymenoi)tera  are  much  better  fitted  for 
imbibing  their  nourishment  by  suction,  than  for  obtaining  it  by 
mastication  (§  614).  The  Hymenoptera  are  also  peculiarly 
diatinguished  by  a  prolongation  of  the  last  segment  of  the  body 
in  the  females,  into  un  organ, — which  is,  in  one  division  of  the 
Order,  a  tting, — and  m  the  other,  an  oriposilor,  or  instrument  for 
the  deposition  of  the  eggs,  usually  possessing  the  power  of  boring 
n  hollow  for  their  reception. 

*  ThcK  lermi  uv  lucd  to  hicrq  Ibe  Hma  thlDgi ;  utimtiy,  tlir  hani  fnuDC- 
ytal\  Dti  vbicli  tha  mcmbrikDC  of  iho  wing  ii  ftif  nJod.  Thvy  muit  not  lio  uudor- 
tXaoi  u  indicaiing  mi  aualogi  Ld  ilic  (dai  nnil  Dccvin  of  liliilirr  anioiali. 
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6S4.  Tlio  Hymenoptora  are  further  remarkable  for  the  great 
developnii;Dt  of  their  iniCineiim  faculties,  and  of  thuir  loconwtite 
powers.  It  ia  iu  this  order  that  we  find  the  most  Tcmarkable 
iixamplcs  of  contrivance,  aiid  of  ekilful  adaptatiuo  of  means  to 
unda ;  but  this  adaptation  results,  it  would  appear,  not  from  an 
exercise  of  inlelligenee  on  the  part  of  the  animals  thc^maclvca  (as 
in  Man  and  tlm  higher  Vertebrata),  but  Erom  their  blindly  fol- 
lowing out  A  path  laid  down  for  them  by  tlic  Almiglity  DcBigiicr 
(Anim.  Phvsiol.  5  47'>)-  That  the  two  claases  of  facaltiee  just 
mentioned  should  attain  tlieir  highest  development  in  the  eame 
gronp  (the  Neuroptera  may,  perhaps,  be  included  in  this  state- 
ment), IB  a  very  remarkable  and  interesting  fact.  Considering 
these  powers  aa  those  which  are  peculiarly  L-baractcristic  of  the 
animal  kingdom,  we  may  regard  these  groups  of  Insects  as  the 
lyprs  or  centres  (§  35)  of  that  kingdom.  As  we  descend  the 
stcale.  we  find  these  powers  gradually  disappearing,  whilst  the 
organs  of  vegetative  life  (which,  aa  wc  have  scon,  are  of  compa- 
ratively small  size  in  Insects)  gain  the  predominance,  so  that  in 
the  Zoophytes  we  have  an  evident  approach  to  the  Vegetable 
kingdom.  On  tlio  other  band,  as  we  ascend  the  Vortcbrated 
smes,  wc  find  the  Instincts  gradually  superseded  by  Intelligence, 
wtiicb  in  Man  becomes  the  sole  director  (at  least  in  the  well- 
governed  mind)  of  the  actions,  keeping  the  instincts  in  subordi- 
nation ;  and  through  his  immortnl  soul  we  are  connected  with 
that  kingdom  of  pure  lnlelli^euM,  in  which  wc  have  reason  to 
believe  that  Mind  txists  unfettered  by  the  imperfections  of  its 
corporeal  instruments,  and  of  which  we  are  encouraged  to  hope 
that  we  shall  ourselves  be  sharers,  when  ''  this  corruptible  shall 
liBve  put  on  incomiption." — The  mutual  adjustment  of  the 
various  instinctive  actions  of  a  large  number  of  individuals,  so 
that  they  nit  work  together  towtmjs  a  oommon  end,  like  the 
parts  of  a  machine,  is  nowhere  so  remarkable  as  in  the  lodal 
Insects,  which  are  principally  restricted  to  this  order ;  and  the 
Bees,  Wasps,  Ants,  Ichneumons,  Saw-flies,  Gall-flies,  and  many 
other  groups  contained  in  it,  have  consequently  attracted  the 
attention  of  the  observer  of  nature  from  a  very  early  period. 

685.     The  Insects  of  this  Order  undergo  a  complete  meta- 
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morphosis ;  the  larvn  boing  more  imperfect  than  tboeo  of  alaiost 
any  otiier  tribi; ;  and  the  pupa;  being  quite  inactive.  In  the 
greater  proportion  of  the  order  they  are  Jestitute  of  feet,  and 
resemble  little  worms.  Thoir  support  is  provided  for,  either  by 
tho  deposition  of  tho  eggs  in  situations  where  the  future  grub 
will  be  furnished  with  an  ample  supply  of  food — the  parent 
being  directed  to  these  by  an  unerring  instinct, — or  by  tlie  active 
exertions  of  the  parents,  which  convey  to  the  young  the  food 
which  they  have  themselves  collected ;  or  by  similar  exertions 
on  the  part  of  a  race  destitute  of  peculiar  sex  {hence  termed 
rteulort),  on  whom  this  charge  more  especially  dcvolrca.     When 
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arrived  at  their  full  growth,  and  after  undergoing  aeverol  pre- 
vious ohongcs  of  skin,  the  larvm  are  transformed  into  inactive 
pnpeB  i  in  which  all  the  limbs  of  tho  future  insect  are  visible, 
encased  in  distinct  sheatha,  and  folded  on  the  under  surface  of 
the  thornx.  During  tliis  pnrt  of  their  existence  tlicy  tako  no 
food.  !n  their  perfect  state,  these  insects,  for  the  most  part, 
take  but  little  nourishment ;  and  this  consists  almost  exclusively 
of  the  nectar  of  flowers.  Many  of  them,  however, — such  as  the 
Wasps, — attack  ond  destroy  other  insects ;  but  these  are  often 
destined,  not  for  their  own  support,  but  for  the  nourishraent  of 
the  young. — This  Order  is  of  considerable  extent,  being  inferior 
only  to  the  Coleoptera ;  and  it  has  been  estimated  to  contain 
one-fourth  part  uf  tho  whole  Insect  population.  It  attains  its 
greatest  dovelopiticnt  in  warm  climates ;  for,  of  tho  numerous 
species  inhabiting  this  country,  tho  greater  port  are  of  very  suiitll 
aixe,  and  some  are  almost  of  even  microscopic  minuteness.  None 
of  tho  species  attain  any  great  dimensions  ;  very  few  of  them 
exceeding,  or  even  attaining,  two  inches  in  length,  or  three  in 


I 


CLASeiPirATION    OP   DYMBNOPTSRA. 


1S9 


the  expansion  of  tlicir  wiDgs.  Tlie  durntiun  of  thiilr  lives,  from 
the  Imtcliing  of  the  egg  to  the  final  change,  is  believed  never  to 
oxcoeil  a  year, 

G8li.  TliJB  Order  may  be  primarily  divided  into  two  groups, 
according  to  the  nature  of  the  organ  in  which  the  body  of  the 
female  terminates ; — the  und  of  the  abdomen  being  prolonged,  in 
tbe  TeiiiiiiRANTiA,  iatu  a  saw  or  borer  for  the  deposition  of  the 
egg«; — whilst,  in  the  Aculsata,  it  is  formed  into  a  sting  or 
pi«rcer  connected  with  a  poison -rc»cr voir.  In  the  former  group, 
the  number  of  joints  in  tho  antenna  is  cxtrenioly  variable ; 
-whilst  in  the  latter,  it  is  always  twelve  in  tlicfemalo,  and  thirteen 
to  the  male.  Tho  Tcrebrantia  may  bo  again  divided  into  tho 
pQTTipaAOA,  of  which  the  larviB  feed  upon  vcgetahk'  matter; 
and  the  EKToMorDAOA,  in  which  they  generally  feed  parasiti- 
cally  upon  living  insects.  Tbe  Aculcata  are  in  like  manner 
divided  into  tho  Piledones,  or  prednoeous  tribes,  which  do  not 
GoUect  poUen,  and  in  which  the  larvee  feed  upon  other  insects 
stored  up  for  them,  or  upon  fluids  stored  up  by  the  ncnters  ; 
and  tin;  Mellifeka,  in  which  the  larva>  feed  upon  honey  or 
poUen-paate,  colltctcd  and  stored  up  for  them.  All  these  have 
cliaracteristic  distinctions  in  their  adult  fonn  ;  on  which  it  would 
not  be  accordant  with  the  character  of  this  work  to  dwelt 
minutely.  The  division  of  the  Order  into  sections  may  he  bett«r 
nnderstood  from  the  following  tabular  arrangement  of  them  : — 


PaaoMrtg  oviporitor — TBimuimi 
Amed  trilk  ((1117— AcuLUTi 


Lanric  pfffftaUe- 

ftfdin  I.  pHVTlPTIiOJ, 

Larva  panuilk  11.  ENToHOfUiet. 

Pndaaiotiiin hnlAu.Mi.  Pb.eiiorbS. 
tlonfy^iJtecl'in         I V.  M  eI.lifbka. 


687.  Section  I.  Terebu^uttia  Prvtipkaga.  The  principal 
fiunily  of  this  section  is  thai  of  Tenth  reuinid-e,  or  Sate-Jlica,  so 
named  from  tho  saw-like  character  and  action  of  the  ovipo;iiitor. 
With  this  instrument  they  make  a  succession  of  small  holes  in  the 
branches  or  other  parts  of  trees,  into  each  of  which  they  insert  an 
egg.  closing  the  hole  with  a  drop  of  frothy  fluid.  The  tissue  in 
the  neighbourhood  of  the  wound  ewella  up  from  its  irritation ;  and 
somettmoa  hocomoB  a  kind  of  gall,  either  woody  or  pulpy,  accord- 
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flhDwlUR  th«lvo  Awatr.  And  thAlr  AippaHBn.d,D£- 
tffidfd  ;  4.  the  UrmtiiAl  Joint  of  tiiv  Abdomen ;  vid 
b.  tho  twoiDtpnulhnmj  4hi4thh  B,  namalJpof- 
Uon  of  DUO  of  ihc  »wt  vory  hlflbly  nu^lfled. 


ing  to  tbe  p&rts  injured,  which  forms  the  abode  of  the  larva  in 
Bomo  cases,  during  its  whole  life  as  euch.  and  up  to  its  final 

metainorphosiB;  but  in 
gcoeral  the  t  arise  cotDe 
forth  at  an  earlier 
period,  and  feed  upon 
the  exterior  of  the 
leaves.  They  greatly 
rescmhle  the  Cater- 
pillars of  Lepidopter- 
ousinsccts ;  but  usually 
differ  from  thE.>rn  as  to 
the  number  of  their 
feet,  which  are  either 
restricted  to  six,  an- 
enering  to  those  of 
the  perfect  insect,  or 
amount  to  eighteen  or  twenty-two.  In  order  to  undergo  their 
change  into  the  pupa  state,  they  spin  a  cocoon,  either  on  tbo 
earth  or  on  tlie  plants  on  which  they  have  fed  ;  but  they  do  not 
become  pupic,  until  thoy  have  been  iucloaed  in  this  for  many 
months,  and  only  a  few  days  before  they  come  forth  as  perfect 
Saw-flioH.  To  this  group  belongs  the  Alhalia  ainti/oliis,  or 
Tumip-_fiy,  which  occaaionally  ajipears  in  this  country  in  such 
vast  numbers  as  to  produce  the  greatest  devastation.  The  larva 
\e  twenty -two- footed,  and  of  a  grceni  ah -black  colour;  whence  it 
is  commonly  known  by  the  appellation  of  the  nigger,  or  black 
eaUrpillar  of  the  Turnip,— to  which  plant  it  is  chiefly  detrimen- 
tal, hy  devouring  the  leaves,  and  thus  totally  destroying  the 
crop  in  an  incredibly  short  space  of  time.  It  was  especially 
abundant  in  the  south-eaatcrn  counties  of  England,  in  the  years 
1835,  1836,  and  1837-  The  appearance  of  the  block  larvte  is 
preceded  by  that  of  the  imago,  a  pretty  yellow  and  black 
insect,  which  is  first  seen  hovering  over  the  turni]>-field8  about 
the  middle  of  May  or  the  beginning  of  June  ;  it  deposits  its  eggs 
in  the  soft  tissue  of  the  leaf,  puncturing  the  cuticle  by  its  ovipo- 
sitor; and  these  are  hutched  in  five  or  six  diiys.     In  a  few  days 
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more,  a  wliolo  Gold  baa  been  often  devastated  by  the  voracity  of 
thfl  larvie,  whicli  devonr  the  aoft  tissue  of  tlio  leaves,  leaviDg  only 
tbeir  skeletoDB  and  stnlks.  Tlio  most  effectual  remedy  for  tlies« 
attacks  was  fouod  to  be  the  introdactton  of  Ducks  into  the  fields, 
by  which  the  plants  were  cleared  of  the  larva:  more  effectually 
than  tlicy  could  ba  by  any  other  means.  Many  other  species 
exist,  however,  almost  equally  injurious  to  different  tribes  of 
plants.  Thus  the  Gooseberry  is  subject  to  the  attacks  of  a 
Tontbrodo,  of  which  the  larvan — often  amounting  to  as  many  as 
one  tbousaad  upon  a  single  tree — devour  its  leaves  at  the  begin- 
ning of  summer.  The  Apple,  again,  suffers  from  ihe  deposition 
of  the  eggs  of  another  species  in  its  fruit.  And  the  Willow  is 
subject  to  the  attacks  of  many  species,  snmo  of  which  deviiur  its 
leaves,  whilst  others  cause  the  production  of  galls  by  perforating 
its  branches.  The  perfect  Insects  of  this  group  are  of  moderatH 
size,  not  exceeding  an  inch  in  length  ;  some  of  them,  however, 
are  among  the  largest  llymenoptera  inhabiting  this  country. 
Their  flight  is  usually  heavy,  and  is  attended  in  the  larger 
species  with  a  bumming  noise ;  it  seems,  however,  to  bo  more 
agile  in  the  hot  sunshine.  They  come  forth  for  the  most  port  in 
the  spring*  having  passed  tlie  winter  in  the  pupa  state  ;  and  they 
usually  obtain  tlioir  chief  supply  of  food  from  the  pollen  or  honey 
of  flowers,  especially  those  of  the  Umbelliferous  tribe  ;  some  of 
them,  however,  attack  and  devour  living  insects  which  fretjuent 
the  s.ime  plants.  The  ravages  of  these  insects  arc  restrained 
by  the  destruction  of  vast  multitudes  of  i/ieir  larvo),  through  the 
agency  of  the  Entomophagous,  or  parasitic  section  of  this  group  ; 
thus  the  Lophyrus  j/ini,  a  Saw-fly  which  infests  the  Pine,  is 
itself  subject  to  the  attacks  of  at  least  twenty  parasites,  of  which 
fifteen  are  IchneumonidEC, 

68S.  The  Siricida  bear  a  strong  general  resemblance  to  tlie 
pieoedtng  group,  both  in  structure  and  habits  ;  hut  they  have  a 
Stronger  ovipositor,  which  enables  them  to  pierce  not  merely  the 
soft  substance  of  trees  or  young  shoots,  but  bard  timber. 
The  larva.'  produced  firora  the  eggs  thus  deposited,  usually  reside 
in  theintt'riorof  trees,  which  they  perforate  in  various  directions; 
often  causing  great  destruction  of  the  Pine  forests,  of  which  the 
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largoat  epeciet  itre  inhsbitnntg.     Wlien  full  growa,   they  form 
(I  filcndiT  silken    coroon,    mixed  with  chips  uf  wood,  at    thd 

extremity  of  the 
burrow ;  and  here 
they  undergo  their 
final  trausfurin  ati  on . 
The  perfect  losects 
ore  &m  oQg  the  largest 
of  the  order ;  they 
lire  rcniaTk.iblc  for 
the  very  cylindricnl 
form  of  their  bodies, 
nnd  for  the  hum- 
ming sound  which 

they  make  when  on 
fn  aM.-amB  Qiuurnn.  ^|,(j  „),,«_ 

689,  Section  II. — In  the  aeotiun  of  Acvleata  Ektomo- 
PHAOA,  tlie  first  family,  that  of  CTNiPinj'.,  or  (inll-Jlia,  rotlioT 
corrci^poiids  with  the  preceding  in  its  general  hahit$,  and  in  the 
diet  of  the  larvio.  Theue  inaeota  puncture,  with  their  ovijiositor, 
the  surface  of  the  leaves,  buds,  stalks,  and  young  atetns  and  roots, 
of  various  plants  and  trees  ;  and  they  increase  the  aperture  by 
means  of  the  toothed  edge,  formiag  a  kind  of  saw,  with  which 
thu  extremity  of  this  organ  is  armed.  In  this  aperture  they 
deposit,  besides  the  egg,  a  drop  of  fluid,  which  seems  to  be 
peculiarly  irritating  in  its  character ;  causing  the  production  of 
tumours  or  ffalls,  of  various  sizes,  shapes,  and  colours  ;  tlie  solid 
interior  of  which  becomes  the  food  of  tho  larva  when  hatched. 
It  is  a  reniarkahlo  cireumatance,  that  the  very  same  tree  should 
produce,  on  its  dificrent  parts,  galls  of  very  different  forms  and 
of  various  degrees  of  consistency,  according  to  tho  species  of 
Cynips  hy  which  it  has  been  punctured.  The  hardest  is  tho 
common  Gall-nut,  which  is  employed  in  the  manufacture  of  ink, 
and  also,  to  a  far  greater  extent,  in  the  process  of  dyeing  black 
(VEdET.  Phvsioi..  §  3i)9).  This  is  produced  in  tho  Lerant, 
upon  a  low-growing  species  of  Oak,  the  Queroa  infettoria.  It 
has  heen  recently  ascertained,  that  the  "  apples  of  Sodom," — 
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whicb  &re  found  on  tlio  borders  of  tiie  iJcad  Soa,  and  nhiub 
have  been  aaid  "  to  iipi>ear  outwardly  temptiDg  to  the  eye,  but  U> 
turn  to  asliea  on  the  lira," — are  notbing  else  tbaii  gnlla  of  a  softer 
consiatenco,  produced  from  the  same  Oak  by  the  attaeka  of 
another  species  of  Cynipa,  The  "  oak -a|i pies,"  ogain,  of  our 
iiwn  conntry,  are  large  goUs  found  upon  the  young  shoota ;  the 
lenree  aomotimea  produce,  besides  the  lu-gei  galla,  a,  multitude 
of  little  spangled  discs,  of  a  reddish  colour,  wliieh  contain  the 
Isrvw  of  a  amall  species  of  Cynips  ;  the  parts  of  fructi6cntioD  are 
anmetiuieH  attacked  by  a  species,  the  galls  of  which  hang  on  the 
uilkins  like  a  bunch  of  currants  ;  and  the  root  produces  n  largo 
woody  gall,  inhabited  by  a  species  of  Cynips,  nf  whiuh  1100 
individuals  have  been  found  in  a  single  gall.  The  Oak  is  by  no 
uieans  the  only  apociea  of  vegetable  infeoted  by  these  insects  j 
bnt  a  larger  number  of  Gall-flies  appear  to  be  restricted  to  it 
than  to  any  other  plant.  The  Rose  ia  subject  to  the  attacks  of 
one  species,  whtcli  causes  the  flower-bud  to  he  developed  into  a. 
gall  in  a  very  curious  manner. ^ — An  iui^et,  considered  as  bclorJg- 
iug  to  this  family,  deposits  its  eggs  in  the  seeds  of  the  most 
forward  wild  figs  of  the  Levant.  The  modern  Greeks,  following 
a  custom  handed  down  to  them  by  their  forefathers,  fasten  seTC- 
ral  of  these  fruits  among  the  later  tigs ;  and  the  insects  esca]>ing 
hotn  them,  covered  with  pollen,  make  their  way  into  the  unfer- 
tilised fruit,  and  thus  contribute  to  its  maturity  (Botany,  §  673). 
This  operation  is  termed  cajn-ijiciiiion. 

690.  The  family  of  IcnHECMONiD*  may  be  regarded  ns 
peculiarly  characteristic  of  the  Entomophagous  section.  The 
female  Ichneumon  deports  lier  eggs,  by  moans  of  her  sharp- 
pointed  ovijiositor,  only  in  the  bodies  of  other  insects, — chiefly 
the  caterpillars  of  Lepidoptera,  or  the  larvfe  of  the  Phytiphsgous 
auction  of  Hymenoptera,  Some  of  them  have  a  very  long  ovijio- 
sitor,  vhich  is  used  to  insert  the  eggs  into  the  bodies  of  Cator- 
pillars  that  live  beneath  the  batit,  or  in  the  crovicos  of  wood  ; 
whilst  those  in  which  this  instrument  is  short,  place  their  eggs 
in  or  upon  the  bodies  of  caterpillars,  to  which  they  can  obtain 
enaivr  access.  They  do  not  confine  themselves  to  these  situa- 
tions, however ;  but  employ  fur  the  same  purpose  the  eggs  or 
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pups',  Btill  prererring  the  Urvie  wLcn  they  can  meet  with  them 
The  young  Ichncmmuna,  whon  hatched  aa  footless  grubs, — some- 
times in  congiderable  oumbcrs  in  the  body  of  one  catcrgiilloi, — 
devour  only  the  fatty  parts,  which  are  not  absolatoly  tssentiat 
to  life ;  and  the  animal  they  iDfost  may  continue  to  exist  for 
some  time,  thus  affording  them  a  continued  supply  of  nutriment ; 
but  when  the  Ichneumons  are  ready  to  undergo  their  lost  meta- 
morphoaia,  they  cither  pierce  the  skin  and  escape,  or  else  they 
kill  their  victim,  and  perform  their  changes  within  its  body. 
The  perfect  Ichnoumons  feed  solely  upon  the  juices  of  flowers, 
and  fly  about  with  considerable  agility  in  search  of  their  nutri- 
ment, or  of  proper  aituatione  for  the  deposition  of  their  eggs. 
It  ia  in  the  genus  Pimjila,  that  the  Dvipositor  attains  its  greatest 

development,  its 
length  being  in 
some  exotic  spe- 
cies as  much  us 
tliree  or  four 
iacbes;  when 
not  in  use,  it  la 
inclosed  in  two 
long  channelled 
6  laments,  which 
unite  to  receive 
it  like  a  sheath. 
This  family  is 
extremely  nu- 
merous.  Proba- 
bly more  than 
3000  specicB  exist  in  Europe  alone  ;  and  the  number  peculiar  to 
other  parts  of  the  globe  may  fairly  bo  reckoned  as  at  least  equal. 
Scarcely  any  tribe  of  Insects  is  free  from  their  attacks ;  nlthough, 
as  already  stated,  the  Lepidoptera  are  the  chief  sufFererg.  In 
restraining  the  multiplication  of  many  Insects,  which  commit 
great  injury  against  the  Agriculturist,  the  Ichneumonidae  render 
essential  senice  to  Man  ;  and  there  is  no  mode  in  which  they 
can  he  said  to  do  him  any  counteracting  injury. 
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G91.  The  family  Chalcididji,  or  Chalm  tribe,  is  composed  of 
a  groat  number  of  paraeUio  insouts,  diBtinguialicd  by  tlieir 
generally  very  miDuto  size,  (their  length  aoIJoin  excetdiog  n 
lino  or  two,)  their  brilliant  metallic  or  variegated  colours,  and 
their  nearly  veinleas  wings.  Like  the  Ichneumonidie,  they  ore 
all  parasitic  upon  other  insects  in  iheir  early  states ;  the  mnjority 
infesting  the  larvm  and  pupa' ;  but  some,  from  their  minute 
size,  being  reared  within  the  eggs  of  other  insects.  They  are 
especially  deHtrnctivu  to  Lepidoptora ;  but  they  will  also  attack 
the  Bpecies  of  most  of  tlio  other  Orders.  Not  uufrequently  tlicy 
depont  their  eggs  in  various  kinds  of  gaits,  formed  by  the  ageucy 
of  the  preceding  famiUea ;  and  their  progeny,  when  hatched, 
attack  nnd  subsist  on  tho  larvoi  inclosed  within  :  and  there  are 
8ome  species,  wliose  larvie  are  parasitic  upon  those  of  other  para- 
sitic insects. — Lastly,  tlio  CnnYsmiD*,  or  liuliff-tailai  FUps, 
constitute  a  small  group,  distinguished  by  having  tho  abdomen 
attached  to  the  thorax  by  a  short  peduncle  or  foot-stalk,  and 
composed  of  only  from  three  to  five  segmetits, — tbe  remainder 
being  formed  into  a  tubular  apparatus,  capable  of  being  drawn 
together  or  extended  like  a  telescope,  and  having  a  minute  sting 
or  ovipositor  at  ita  extremity.  These  insects,  although  hut  of 
small  or  moderate  size,  are  amongst  the  most  splendid  of  our 
native  species ;  being  adorned  with  briUiant  metallic  tints, — 
usually  blue  and  green  on  the  head  and  thorax,  and  a  fiery 
copper-colour  or  ruby  on  the  abdomen  ;  hence  they  have  lieen 
termed  the  humming-lirds  amongst  insects.  They  may  be 
ob!4erved  during  tho  hottest  sunshine,  Hying  and  running  witli 
great  vivacity  over  walls,  palings,  sand-banks,  and  occasionally 
upon  flowers  (especially  those  of  the  UmbeJIifene)  and  leaves. 
Their  economy  has  not  been  fully  made  out ;  but  there  is  reason 
to  believe  tliat  the  females  do  not  insert  their  eggs  in  the 
bodies  of  ether  insects,  but  take  an  opportunity  of  depositing 
them  in  the  nests  of  the  different  Wild-Bees  and  other  Hymon- 
optera,  during  the  period  when  the  latter  are  provisioning  their 
nests  for  the  support  of  their  own  progeny ;  which  is  thus 
starved  by  the  intruder,  whose  voracity  is  such  as  to  require 
the  whole  supply  of  food  that  had  been  proi)ared  for  the  Icgiti- 
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mftte  occnpiera  of  tlie  neat.  In  tliis  habit,  these  insects  cloaely 
resemble  tho  Cuckoc  (§  331).  In  many  points  of  structure, 
tlie  Chrysi(lid»  bear  a  strong  rcscmbUDce  to  the  Aculi-nt« 
Hymenoptora ;  and  they  may  be  considered  as  intermediate 
between  tlie  two  great  divisions  of  the  Order. 

G92.  Section  in.  Accleata  Pr^doses.  Tho  Hymen optera 
of  the  Aculeate  division  may  be  usually  diatinguiahed  from  the 
Terebrantia,  by  the  mode  in  which  the  abdonii^n  is  united  to 
the  thorax.  In  tlie  borert,  it  is  in  general  cKisely  jointed  to 
it, — a.  structure  which  is  evidently  necessury  for  providing  the 
ovipositor  with  the  requisite  atrcugth  ;  whilst  in  the  itinging 
Uymenoptera  it  is  usually  connected  by  means  of  &  peduncle 
or  foot-atalk,  which  is  often  (as  in  the  Wnsp)  extremely 
slender,  and  of  which  the  fir^t  appenrHince  is  seen  in  the  Chry- 
sididie,  as  just  now  mentioned. — The  Predaceout  subdivision  of 
this  group  contains  several  families ;  of  which  the  moat  im- 
portant only  will  be  noticed  in  detail. 

693.  The  Crabroniu.e,  LABRm.E,  Bembeciu,*:,  SpnEoiD.e, 
SciOLin.E,  and  Miitilida,  may  all  be  considered  under  one 
general  description  ;  they  form  a  group,  which  may  be  termed. 
from  their  peculiar  habits,  that  of  Fotsoret.  or  Diggers ;  and 
they  are  commonly  known  as  Sand  and  li'iMki-  H'a^n.  Tliey  arc 
solitary  in  their  mode  of  life,  and  consequently  no  neuters  exist 
Among  them.  In  general  the  females  excavate  celts  in  the 
ground,  or  in  poets,  tinibera,  &c. ;  in  which  they  depout — 
together  with  their  eggs — various  larvce  ur  perfect  insects,  and 
(in  some  species)  even  spiders,  which  are  destined  for  the  sup- 
port of  their  progeny  when  hatched.  Occasionally  the  insects 
composing  this  store  are  first  stung  to  death  ;  but  sometiineB 
they  are  only  slightly  stung,  and  are  finally  killed  by  the  lorvie 
when  they  come  forth  from  their  e^s, — being  in  this  manner 
rendered  powerless,  whilst  their  bodies  are  prevented  from 
decomposing.  Tho  perfect  insects  are  generally  very  active, 
and  fond  of  the  nectar  of  flowers,  especially  thoao  of  tho  Vmbelli- 
ft-roiis  tribe.  They  delight  in  the  hottest  sunshine,  flying  and 
running  over  sand  banks  exposed  to  the  mid-day  sun,  and  keep- 
ing their  wings  in  constant  agitation;    some  of  the  tropical 
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■pedes  are  amoDg  the  largoet  of  tlie  order,  and  their  sting  is  very 
eererc.  The  Sand- burro wers  excavate  tlieir  neets,  by  means  of 
poworFul  hrnahes,  with  which  their  logs  are  fumiahod ;  whilst 
the  Wood-burrowers  use  for  this  purpose  their  strong  broad 
mandibles,  whicli  are  provided  with  tooth-like  projections. 

694.  The  next  family,  that  of  Formicio^,  is  composed  of 
the  well-known  and  singularly  interesting  tribes  of  AnU  (the 
"White  Ants,  improperly  so  called,  liolonging  however  to  the 
preceding  order)  ;  wliich  aro  distingnished  from  all  the  Hymen- 
(iptern  previously  described,  by  their  habit  of  residing  noder- 
ground  in  numerous  societies,  and  by  the  existence  of  neulfi's 
among  them,  by  which  olass  the  labours  of  the  community  are 
chiefly  performed.  The  males  and  females,  wlilch  constitute 
but  a  small  proportion  of  each  community,  are  alone  furnished 
with  winga ;  the  former  are  the  smallest.  The  neuters  are 
somewhat  smaller  than  the  males,  and  for  the  most  part 
resemble  the  females  in  conformation ;  hut  the  thorax  is 
amaller,  not  having  to  give  attachment  to  wings.  The  nests 
of  Ants  are  differently  constructed  in  the  dlRerent  species,  hut 
all  are  very  curiously  and  regularly  arranged  ;  some  account  of 
them  will  he  given  hereafter.  The  males  and  females  leave  the 
nest,  as  soon  as  thfj'  have  acquired  their  wings  i  and  go 
forth  together  into  the  air.  The  males  soon  die,  without 
entering  their  former  abode.  Of  the  females  some  return,  and 
deposit  their  eggs  in  the  original  nest;  whilst  others  go  to  a 
distance,  and  become  the  foundresses  of  new  colonies  :  they,  too. 
lose  their  wings  at  this  period,  sometimes  stripping  them  off 
with  their  own  feet,  in  other  instances  being  deprived  of  them 
by  tlie  neuters. — Tliese  last  not  only  construct  the  nest,  but 
most  carefully  tend  the  young  grubs  ;  supplying  them  with 
food,  moving  them  on  fine  days  to  the  outer  surface  of  the 
nest  to  give  them  heat,  and  carrying  them  back  again  at  the 
approach  of  night  or  bad  weather,  and  defending  them  when 
attacked  by  enemies.  The  winged  Auts  having  all  perished  at 
the  commencement  of  the  cold  weather,  the  neuters  only  siiri-ivo 
the  winter.  Some  of  them  are  larger  and  rather  differently 
fbrmed  from  the  rest,  and  appear  to  be  the  soldien  of  the  com- 
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manity; — not  only  defending  tlieir  own  neeta  against  attacks, 
but  nctnally  making  wnr  upon  the  nests  of  other  species  of  Ants 
(as  will  be  Iieronfter  detailed),  and  keeping  tlicir  L-aptivea  in 
slavery.  Ants  are  well  known  to  be  extremely  fond  of  saccba- 
rine  matters ;  and  tbey  seem  greatly  to  rolisb  the  fluid  wliicli 
exudes  from  tlio  bodies  of  Aphides  and  Coccidte  (§  "JIQ,  720). 
Some  species  even  collect  Aphides  into  flocks,  and  keep  them, 
as  it  were,  in  pastures ;  wlncli  they  connest  with  their  nests  by 
means  of  gnlleries,  eaoavated  along  the  stems  and  bmoclies  of 
trees:  and  they  protect  the  eggs  of  these  insects  in  their  own 
nests,  cBjieoially  in  bad  seasons. 

695.  The  family  of  Ve8Pid£,  or  Watp»,  is  distinguished  from 
the  other  Hymen  opt  era,  by  the  wings  being  folded  when  at  rest, 
throughout  their  entire  length.  In  general  these  insects  ore 
locial ;  tlie  communities,  however,  being  small.  In  such  cases, 
there  are  nculer*,  or  individuals  of  neither  aex ;  but  these  are 
not  destitute  of  wings.  There  are  also  some  lolilary  Wasps 
(wliose  habits  resemble  those  of  the  Fossorcs,  whilst  their 
general  structure  is  more  conformable  to  that  of  tho  Social 
Wasps),  among  which  no  ncnters  exist. — The  best-known  of 
tho  Social  ll'iupt,  such  as  the  Common  Wasp  of  this  country, 
constniot  their  nests  with  bits  of  wood,  bark,  &c.,  which  they 
separate  with  their  jaws  and  reduce 
t«  a  pulp  ;  ond  this  pulp,  when  ex- 
panded and  dried,  forms  a  paper-like 
substance.  With  this  are  built  layers 
of  hexagonal  cells,  one  row  being 
joined  to  the  under  side  of  another. 
The  top  row  is  attached  in  some 
apocies,  merely  to  tho  under  side  of 
a  branch,  or  to  tbo  roof  of  a  slight 
hollow,  by  which  it  may  bo  in  soma 
degree  protected ;  but  in  otiier 
species,  tlie  whole  comb  is  enveloped 
in  a  covering,  formed  by  several 
layers  of  tho  same  paper-like  snh- 
fltaaco,   with  one  or  more  apertures 
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FnYBiOL.  Fig.  267}-  Wasps  feed  ia  rtieir  perfect  state 
upon  insects,  meat,  fruit,  5tc. ;  and  Dourish  tbeir  ^oiing  with 
tlie  juices  of  those  subatonccB.  A  Brazilian  Bpeoies  stores 
up  an  abundant  provision  of  honey. — Tho  nesta  of  the  Solitary 

Wasps  are  formed  of 
earth;  they  are  some- 
tiinos  cuDcealed  in  bolos 
uf  walls,  in  the  earth,  or 
old  wood ;  and  aorao- 
times  they  are  fixed  to 
plants.  The  parents 
store  tliem  with  inscots 
or  caterpillars,  which 
they  have  previously  wounded  with  their  atirga.  These  nests 
contain  a  succession  of  colls,  in  each  of  which  a  single  egg  is 
deposited- 

C9G.  Section  IV.  The  Hymenoptera  belonging  to  iho 
Melli/eiinu,  or  honey-collecting  dirisions  of  the  Aculcata,  are 
known  hy  the  peculiar  conformation  of  the  hind-feet ;  of  which 
the  htsi  joint  is  compressed  and  extended 
into  the  form  of  a  square  plate,  and  pro- 
vided on  the  insidd  with  hruah-like  tufts ;  ■ 
these  organs  are  employed  for  the  purpose 
of  collecting  and  carrying  tho  pollen  of 
flowers,  which  is  destined  for  tho  nourish- 
ment of  tlie  yuung. — All  the  insects  of  this 
tribe  are  commonly  known  hy  the  name  of 
Btet ;  bat  the  tribe,  Uke  that  of  Waaps, 
contains  two  different  groups, — in  one  of 
which  the  species  are  all  solitary,  and  there 
are  only  two  kinds  of  individuals — males  and  females — in  each  ; 
whilst  the  others  mostly  live  in  societies  of  greater  or  less  extent, 
but  arc  chiefly  distinguished  from  tho  former  by  certain  pecu- 
liarities in  the  structure  of  tho  mouth. 

697.  Of  the  Solitary  Bef«,  which  constitute  the  family 
Andb-«:nid«,  there  are  many  curious  varieties  ;  some  of  which 
go  under  thf  nanios  nf  Mason,  Cai'pcnter,  and  Upholsterer  Bees, 
from  the  materials  on  which  they  rcspectivoly  work  ;  the  first 
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agglatinnting  bita  of  sand  or  gravd,  by  means  of  a  Tiacid  tolin, 
and  conriructmgwitlitheiiean'gular  edifice  ;  tlio nest i;xca«»tuig 
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vood  by  means  of  tlieir  powerful  jaws;— and  the  last  constrnct- 
ing  tbeir  cella  out  of  pieces  of  leaves,  which  tbey  cut  into  the 
requisiti;  form  with  surprising  dexterity.  The  purpose  of  these 
operations  is,  in  all  instances,  to  form  a  series  of  cells  ;  in  each 
of  which  an  egg  is  deposited,  with  a  supply  of  pollen-paste  for 
the  nntritiun  of  the  larva. 

698.  Of  the  Socitil  Br^g,  or  ApiDjE,  there  ore  two  principal 
groups;  the  first  consisting  of  the  1 1  umhle- Beet  ot  Wild-B«»i ; 
and  the  second  of  the  Hiee-Bcci. 

699.  The  Boiiihi.  or  UumhU-Beei,  of  which  there  are  many 

species  in  this  conn- 
try,  live  in  cnrioni 
hahitations,  which 
are  sometimes  eioo- 
vated  at  a  consider- 
able depth  in  tbo 
gronnd,  and  some- 
limes  built  upon 
its  surface,  beneath 
stones,  &o.  Tile  so- 
cieties consist,  in 
some  species,  of  about 
fifty  or  sixty  indivi- 

lliey  contain  three 
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dnkls ;  in  others  of  as  many  ns  20()  or  30(1. 
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kinds  of  individuals, — raalea,  femLilc-.",  and  nootors ;  of  tliese 
the  feTnaks  are  tlic  largest,  and  the  neuters  the  smallest. 
The  ft'nialts  alono  aurvive  the  winter  ;  and  they  employ  the  first 
fine  daya  in  npring  to  comniencL-  tlieir  nests,  wliich  they  very 
quickly  excavate,  and  supply  with  a  mixture  of  honey  and 
pollen  for  the  Dourj^hment  of  the  first  broud.  This  consists 
esclusively  of  loorttr*  or  neulert  ;  which,  after  having  nndergone 
their  trantifurmatiuns,  assist  id  tlie  Inhotira  of  the  nest, — ^hutli  by 
the  construction  of  new  cells,  the  collection  of  food,  and  the 
rearing  of  the  larvce.  It  is  not  until  the  aotumn,  that  the  males 
and  females  are  produced.  Tho  former  proceed  firom  eggs  laid 
by  females,  30  mucli  smaller  than  the  rest,  that  they  have  been 
mistaken  for  workers.  At  the  commencement  of  winter,  all  hut 
the  larger  females  die;  these  remain  in  n  sort  of  chamber  distinct 
from  the  rest,  rendered  warm  by  a  carpeting  of  moss  and  grass ; 
but  without,  as  it  would  appear,  any  supply  of  food. 

700.  It  is  in  the  H'wt'Bufs,  that  the  arts  of  construction, 
and  the  union  of  individuals  in  societies,  are  exhibited  in  the 
most  remarkable  manner.  These  societies  contain  but  a  singis 
perfect  female,  commonly  termed  the  Queeu, — several  hundred 
males,  which  are  known  as  Drimes, — and  about  twenty  thoiiaand 
Workers  ur  Neuters.  It  is  by  the  latter  tliat  all  the  labours  of  the 
hive, — the  construction  of  the  combs,  tbe  collection  of  rood,aud  the 
nourishment  of  the  larvie, — are  performed.  The  accompanying 
figures  exhibit  the  relative  sisiea  and  aspects  of  these  three  kinds. 
Tlie  wax  of  which  the  comb  is  constructed,  is  secreted  by  the 
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inseota  themselves,  in  little  scales,  which  work  out  between  the 
Kgmenta  of  the  abdomen.  These  are  taken  tip  and  kiieailed  by 
the  jftws,  and  applied  in  the  projier  place.     The  tells  are  for  the 
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reception  of  tlie  egga,  of  honey  and  of  the  pollen  of  flowera 
mixed  with  honey,  into  a  paste  known  as  bee-bread.  This  food 
is  not  deposited  in  the  cells  with  the  eggs  ;  but  is  supplied  to  the 
larva)  by  tlie  workers,  which  tend  theiD  most  assiduously.  The 
honey  is  stored  up  for  the  support  of  the  adults  through  the 
winter;  a  considerable  proportion  of  the  Neuters  surviving,  as 
well  as  the  Queen,  when  the  supply  of  food  is  sufBcieot.  The 
Drones  ore  killed  at  the  end  of  the  aumniGr,  by  the  stings  of  the 
workers,  being  themselves  unprovided  with  any  means  of  defenoe. 
The  eggs  ate  laid  in  the  central  part  of  each  comb,  which  is  tlm 
warmest  sitnation ;  those  which  are  to  produce  Drones  have 
cells  constructed  for  them,  which  are 
rather  larger  than  the  rest ;  and  thoao 
from  which  Queens  are  to  be  reared, 
termed  royal  cells,  are  much  hirger  and 
of  different  form.  When  so  many 
young  Bees  are  produced,  that  the  hivo 
is  over-|)coplcd,  colonies  are  sent  forth 
with  young  queens  in  search  of  another  habitation.  Further 
details  on  the  economy  of  Bees  have  been  elsewhere  given 
(Amm.  Pbvsiol.  §§  712 — 71t));  ^d  others  will  be  found  in  a 
later  part  of  this  volume. 
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Order  V.— LEPIDOPTERA. 

701.  Tills  Order,  characterised,  as  formerly  stated,  by  the 
downy  covering  of  the  wings,  contains  eomo  of  the  most  beauti- 
ful forms  of  the  whole  class,  as  well  as  some  of  tlie  largest. 
The  number  of  species  it  comprehends,  is  probably  as  great  as 
that  of  any  other  Order,  esccpt  the  Coleoptera ;  and  may  pro- 
bably rank  as  about  one-fifth  or  one-siith  of  tho  whole  class. 
All  the  insects  of  this  Order  ore  commonly  ranked  as  Bullerftiet, 
Matin,  and  Si'/iinges  or  Haiek-motla  ;  and  whilst  they  are  most 
readily  distinguished  from  all  others,  there  is  so  much  general 
rcsemblaucc  among  thomselvee,  that  tho  difficulty  of  classifying 
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them  is  ufteti  conaideriLbk.     TLo  poBseaaion  of  scales  upon  their 

wings  is  not  alto- 
gether peculiar  to 
them,  for  thoy  aro 
foand  upon  the 
winga  and  bodies 
□f  other  inseota  ; 
but  !t  is  only  in 
tLeso,thatthewinga 
aro  covered  with 
suchcoropletelayers 
ofthpD).  ThoBcaloB 
are  generally  of  somewhat  oval  form,  terminating  at  one  end  in 
a  kind  of  stalk,  by  wbicli  tliey  arc  attached  to  the  membrane  of 
the  wing ;  and  on  this  they  are  arranged  in  rows,  overlapping 
each  other  like  tiles  on  a  roof.  They  may  be  caaity  nibbed  oflf 
with  the  finger,  and  the  bare  membraoo  is  left,  which  is  then 
seen  to  correspond  with  that  of  the  wings  of  other  insects.  The 
number  of  scales  covering  the  wings  of  the  Silkworm  Mutli,  has 
been  estimated  at  about  400,000 ;  it  is  entirely  to  these  that  the 
Dolours  of  the  wings  are  due,  which  aro  frequently  so  gorgeous  in 
this  Order.  In  a  few  species,  the  wings  aro  partially,  or  even 
almost  entirely  destitute  of  scales  ;  but  the  structnro  of  the  mouth, 
and  their  alliance  in  general  cliaracters  with  other  species,  leave 
no  doubt  that  tbey  belong  to  this  Order.  Of  the  peculiar  adajita- 
tion  of  the  mouth  of  the  Insects  composing  this  Order,  for  taction, 
meD lion  has  been  already  made  (§  616);  and  they  are  there- 
fore placed  at  tho  head  of  the  UaustellatQ  or  Suctorial  group,  as 
tho  Coleoptera  are  at  theheadof  the  Man  dibul  ate  insects,  Of  their 
metamorphosis,  also,  an  account  has  been  given;  and  it  now 
only  remains  to  describe  some  of  tho  peculiarities  of  the  larvfe 
and  pnps  of  this  Order. 

702.  Tlio  first  three  segments  oftho  body,  in  the  Lepidopterous 
larviB,  have  each  a  pair  of  simple,  short,  and  jointed  feet ;  which 
are  the  rudiments  of  those  of  the  perfect  insect.  Behind  these  are 
aTariablenamber  of  temporary  appendages,  called ^ro-/i;^i,  which 
are  thick,  short,  fleshy  tubercles,  armed  at  their  estremity  with 
K  great  number  of  minute  hooka  ;  and  furnished  with  powerful 
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ncn  KK  whIIj  fire  pain  «f  tbcae — fonr  of  thtfD 
;  the  true  legt,  and  utotber  proceeding  frcMn  tbe  iMt 
;  of  the  hoiy.  Tbcn  poncan^  p«-lefa  oa  mmH;  erefr 
Mgmnt,  enwl  upon  all  ibe  feel  at  once,  after  the  manntr  of 
ibe  Mjrriapoda  ;  but  ib<me  which  bare  onlr  a  small  ninnber  eif 
pr»-kgi  adopt  A  different  method.  Thej  seize  fast  bold  of  the 
nl>jt«;t«  on  which  they  are  etatioocd.  with  the  six  true  legs  at 
the  fert   part  uf  the   body,  and  theo   elexate   the  intermediate 

Hgments  into  an 
aicb,  until  thcf 
bring  the  pro-legs 
iMhind  cloee  to  the 
uthers ;  they  then 
'iisengage  the  true 
rr«t,  and  retaining 
hold  with  the  pro- 
legs,  they  thrust  the 
body  to  its  foil 
length,  and  then  re- 
cofiiiiK^nce  the  same 
manceuvre,  which 
Tliey  are  caUed,  from  this  drcam- 
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tlicy  execute  very  quickly. 


Pio,  M?,— 1,  OunnMLUu  or  Sinuj>i>-T«ii.iii  Ham  iCvriii<lmr  Samlutartati 
1.  (.■.TMPri.LAMilF  PlVlVin  HiivK-Mcrrir  iBphmi  lii/iuliH. 

■iMoe,  Luoperi  or  OcomL-ters.     Many  of  tUom  resemble  sniaill 
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pieces  uf  stick  in  their  forms  nnd  colours  ;  as  well  as  in  tUeir 
mode  of  occasionally  standing  fimd  to  twiga,  by  their  hind  legs 
(inly,  for  n  greiit  length  of  time.  Such  an  attitude  reqniroB  a 
great  amount  of  muscular  force  ;  and  we  find  that  the  muscular 
system  of  these  Caterpillars  is  very  complicated  and  higlily 
developed  (Fig.  398).  It 
was  stated  by  Lyonnet,  wiio 
devoted  many  years  to  the 
study  of  the  anatomy  of  the 
liurvft  of  the  Goat-moth,  that 
this  contains  4041  distinct 
inusclea. 

703.  The  greater  number 
of  Caterpillars  are  vegetable- 
feeders,  most  of  tiiem  confin- 
ing thenisolvcB  to  the  le.ivis 
of  plants ;  and  tiie  correspond- 
ence between  the  development 
of  the  leaves  and  flowers  of 
plants  on  the  ono  hand,  with 
thnt  of  the  Caterfiillars  and 
Itutterfltes  which  are  respretively  to  feed  upon  them,  cannot  but 
strike  every  one  as  a  buautiful  example  of  creative  foresight. — 

But  tliero  are  some  Caterpillars, 
which  arc  adapted  to  feed  upon 
such  flowers,  as  come  forth  early 
in  the  year ;  and  others  attack 
seeds,  roots,  and  even  the  wriody 
portion  of  the  stem.  More- 
over, there  ore  a  few  which  live 
in  this  state  upon  animal  matter, 
such  as  wool,  hides,  leather,  and 
fat.  Alany  can  digest  a  con- 
siderable variety  of  alimentary  materials;  whilst  there  are  others 
that  Clin  only  find  support  on  some  one  kind, — the  leaves  of  n 
pftrticalar  species  of  plant  for  example.  Tlio  habits  of  Caterpil- 
lars ore  extremely  various.     Some  burrow  into  the  substance  of 
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kavce,  in  which  they  excnrate  galleries ;  otlicrs  envelope 
thcmaelves  in  tlie  membrano  of  the  leaf  itself,  wliich  tlicy  roll 
together  and  attach  by  threads, — as  seen  in  Fig.  399,  repre- 
senting the  neat  of  the  larvn  of  Torlrix  virulUgitna  (a  small 
nocturnal  Butterfly),  which  is  constructed  upon  the  leaves  of 
the  Oak.  Many  conatnict  casea  or  slieatlis,  either  fixed  or  port- 
able, by  agglutinating  several  substances  together, — aa  ia  done 
fay  the  larva  of  the  common  Clethcs'-AIoth  ;  and  there  arc  some 
that  live  in  aocictie^  dwelling  together  under  a  tent  of  ailk, 
which  they  spin  in  common,  and  which  serves  to  defend  them 
from  the  inclemency  of  the  weather. 

704.  The  Imago,  or  perfect  Insect,  when  it  throws  off  its 
last  envelope  and  comea  forth  into  the  air,  of  which  it  ia  hence- 
forth to  be  one  of  the  gayest  inhabitants,  ia  not  altogether 
perfect,  although  capable  of  very  aoon  becoming  so.  The  wings 
apjicar  at  first  very  slightly  developed,  and  soraetimea  even 
hang  loosely  at  the  aides  ;  and  it  is  not  until  the  animal 
has  injected  their  tracliea>  with  air,— by  taking  several  full 
inspirations  and  then  forcing  it  into  theac  passages, — that  they 
become  expanded  so  as  to  serve  for  flight.  From  that  period 
the  body  is  supported  by  them,  during  by  for  the  largest  pro- 
portion of  their  active  state  ;  the  legs  being  weak  and  used  only 
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to    rest  upon,   and    one  pair   being    sometimes    undeveloped 
{Fig.  401). 

705.     The    Lepidopterous    insects    are    divided     into  three 
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sections ;  which  differ  nlikc  id  their  conformntion  and  habits.  These 
are, — I.  The  DiHRN*,  Diurnal  Lepidnptera,  or  BuUtrftiei,  which 
may  be  at  once  distinguiahod  by  the  vertical  position  of  the  wings 
during  repose; — II.  The  CiiEPUPiOLAHiA,  or  TirtliifAC  Lepi- 
doptera,  commonly  known  as  Hamk-Motlit,  in  wliiuh  the  winga 
are  liorimntal  in  rcpnse,  and  the  aoteniiR  thick  and  (.'lub-shapod; 
— and  III.  The  Not'TURNA,  Nocturnal  Lepidoptera,  or  Hlol/it, 
whose  winga  are  alsn  horizontal  or  inclined  in  repose,  but 
whose  antennie  are  more  slender,  tnpering  gradually  from  the 
base  to  the  point. 

70fi,     Section  I.    Dittrna. — The    first   section    corresponds 
with  the  Linufflan  genus  PiipUio  ;   which  is  now,  however,  very 

much  subdivided. 
The  Butterflies  are 
'listtnguishod  from 
t!ip  other  Lepi- 
dnptera by  the 
brilliancy  of  their 
colouring,  and  by 
the  beauty  of  the 
under  as  well  a« 
the  upper  side  of 
the  wings.  Their 
Caterpillars  have  usually  sixteen  feet ;  and  their  Pupte  are 
nearly  always  destitute  of  any  silken  envelope,  and  are  attached  by 
the  tail.  The  Pupa  of  nearly  every  Butterfly  of  this  gronp  is 
ornamented  with  grilden  spots  ;  from  which  circumstance  the  name 
Chrysalis  is  derived:  IhU  tenn  ought, therefore,  to  be  limited  to 
llio  Pupa  of  the  Butterflies ;  but  it  is  now  in  such  general  use, 
as  applied  to  all  Pupa,  that  it  is  undesirnhle  so  to  restrict  it, 
and  the  farrm  Aurtlia  (whiuh  means  in  Latin  what  Chrysalis 
does  in  Greek)  is  now  employed  by  Entomologists  to  designate 
tJiete  PupiB.  The  an  ten  nee  of  Butterflies  are  sometimes 
knobbed  at  their  extremities,  sometimes  of  the  same  thickness 
throughout,  and  sometimes  taper  gradually  from  base  to  point. 
To  the  genus  I'nnetta,  which  is  distinguished  by  the  abrupt 
termination  of  tlie  antennae  in  a  short  knob,  belong  several  of 
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the  tnuet  beautiful  uf  tlie  Dntiali  ButtorBiee  ; — audi  m  the  Pt!a- 
cook  (Fig.  403),  lliti  Paiotcd  Lady,  llie  CaiiiUrwell  BfailtJ",  llic 
iitid  Admiral,  titi?  Turtoisi'-sliull,  and  otliers.     The  eubdiviuions 


i>(  tliis  Sof^tion  bcur  so  strong  &  rt;aeiul]lanc«  to  each  utlier  in 
titructuru  aud  liabitii,  tliat  it  is  not  n.>quisite  to  describe  theni 
more  minutely. 

707.       Seetioii   II. — Tlie  CiiEPDacO labia,  or  Havk-Motht, 
eornispuiid  witli  tlioLinn;eaDgeiiUB<S/'Atnj',*  wbicliderivusitan&me 


l-'ia.  b>i- — S'jifKi  or  mM  Viim. 


Trom  tbo  peculiar  attitudi-a,  rcBembliug  that  uf  the  sculptured 
8jibius  at  antiquity,   into  which  tlie  larva  aouiftiinua   tluowe 

itsulf  (l''ig.  397,  '  )•     Altliuugh  tlie  Lcpido]itoni  arranged  under 
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Uiis  division  on  occonut  of  tUeir  correapondence  lu  atnicturc,  are 
iin«tly  twiliglit-fliere,  this  is  not  tlie  case  witli  all ;  for  there 
ore  some  wliicli  come  abroad  in  optn  Jitylight,  and  suuk  Itio 
juices  of  Uowers  witli  tlieir  long  trunks,  wliilat  tlje  sun  is 
briglitly  illumining  tlit;ir  wingu.  Tlieac  apeciea  are  observed 
to  b«  more  brilliantly  coloured  tlinu  tlie  rest ;  tho  body  and 
wings  in  raost  of  tbe  Spliingea  liaviug  a  dull,  lirownieli'grey 
aspect,  like  that  of  many  Owls,  wboso  habits  are  nimilar.  The 
wiiiga  are  niort-  downy  iu  appuuritnce  than  those  of  Butterflies, 
as  if  tliu  scales  did  not  lie  so  closely  upon  one  aootlicr.  Tbu 
larva;  of  tlie  Hawk-Muths  have  always  sixteen  fuct  j  and  their 
pupie  are  either  inclosed  in  a  cocoon,  or  bury  tliemselves  iu 
the  cartb.  The  perfect  iiuiects  make  a  loud  humming  noise  in 
ibeir  flight, — One  of  tbe  most  reraaxkable  of  this  group  is  tbe 
Afheronda  aln/pot.  Death's- Head- Moth  {Fig.  313),  wbieh  is 
distinguished  by  the  skull-liku  patch  on  tlie  back  uf  tho  thoru, 
od  well  OS  by  tbu  squeaking  sound  which  it  emits.  In  conse- 
qoeoce  of  the  peculiar  aspect  of  tbu  body,  tbe  sudden  appearance 
of  this  insect  la  large  numbers  bos  becu  commonly  regarded  as 
ominous  of  evil.  It  is  a  great  enemy  to  Bees,  and  enters  tbeit 
hives,  devouring  their  Iioney,  and  alarming  the  inbabitanta  so 
much,  that  they  keep  aloof  from  it  instead  of  attacking  it, 
although  it  has  no  meaus  of  defence. — Tho  SpAinx  tUlhttarum, 
or  Unmmlng-bird  Ilawk-Moth,  commonly  known  under  the 
name  of  "  Bee-bird,"  is  one  of  tbe  most  beautiful  of  tbe  diiirnol 
species  ;  and  is  remarkable  fur  tbe  loudness  of  the  sound  which 
it  produces,  when  feeding  aelf'poisod  upon  its  wiugs.  by  means 
of  its  long  proboscis,  wbieli  it  inserts  into  the  uu[i«  of  even  the 
narroweal  tubular  flowers.  It  might  thus  be  almust  regarded 
as  the  representative,  in  our  own  climes,  of  tliose  feathered 
beauties  after  which  it  is  named,  that  delight  the  cyee  of  the 
observer  of  Nature  in  tropital  regions. 

708.  Section  III.  The  group  of  Noctdkna,  or  MolAn,  is 
by  lor  tbe  must  extensive  of  tho  order,  and  includes  the  largest 
species.  In  their  general  aspect,  Sphinges  and  Moths  are  some- 
what alike  ;  but  they  may  be  at  once  distinguished  by  tho  form 
of  the  anteonse,  which  taper  in  the  latter  from  base  to  point. 

N  2 
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Maoy  of  them  have  no  distinct  trunk  ;  and  in  aonic  species  tbs 
females  are  almost,  or  altogetlier,  without  wiaga.  Sometimes 
the  nings  caa  bit  rolled  round  the  body  ;  and  in  a  ten  ioatancea 
they  fold  longitudinal)}',  like  a  fan.  The  greater  part  of  these 
Lepidoptcra  fly  by  night,  and  their  colours  are  usually  dull. 
Tlieir  Cateqiitlora  vary  as  to  the  number  of  their  legs,  from  ten 
to  sixtecD  ;  their  pupte  are  of  roundi-'d  form,  and  almost  always 
spin  a  cocoon.  The  largo  number  of  species  belonging  to  this 
section,  and  the  general  similanty  of  tlieir  form,  make  their 
classification  a  matter  of  some  difficulty.  They  have  bei:n 
divided  into  ten  families ;  of  which  it  will  be  sufficient  here  to 
notice  the  most  important. 

7U9.  The  first  family,  that  of  1Iepialid£,  contains  two 
interesting  genera,  llepiatiu  and  Cotrtu.  The  Moths  of  the 
former  are  commonly  termed  tS'iri/?*,  from  the  rapidity  of  their 
flight,  which  takes  jilace  during  the  twilight ;  the  seses  vary 
considerably  in  appearance  and  structure, — the  male  of  one 
species,  which  frt^quenta  the  Hop,  being  pure  white,  whilst  the 
female  is  yellow,  with  darker  markings.  The  male  is  commonly 
known  aa  the  Ghml-Moth,  from  his  colour,  and  from  his  habit 
of  hovering  with  a  pendulum-like  motion,  over  one  s|>ot  (often 
in  churchyards),  where  the  female  is  concealed.  The  genus 
Cogxas  contwns  the  Goal-MocA,  one  of  the  largest  of  British 
Lepidoptera ;  which  has  received  its  common  name  from  the 
goat-liko  cliaractcr  of  the  strong  scent  emitted  by  the  larva. 
This  larva  feeds  upon  the  wood  of  willow-treea,  which  it  per- 
foratea  in  every  direction,  and  tlius  so  greatly  weakens  the  trees, 
that  they  are  often  blown  down  with  the  fiist  strong  wind.  It 
was  this  larva,  which  was  so  laboriously  dissected  by  Lyonnet 
(^  702)  ;  and  his  reeeatcbes  were  continued  upon  the  pupa  and 
imago,  BO  as  to  constitute  the  most  claburato  and  complete 
account  of  the  anatomy  of  any  Insect,  that  has  been  yet  given  to 
the  world. 

7 10.  The  family  of  Bombyotd^  consists  of  Moths  allied  to 
that  of  the  common  Silk-worm.  The  pupie  are  inclosed  in 
cocoons  of  pnre  silk,  frequently  of  very  firm  texture  ;  and  they 
are  rarely  subteiraneau.      The  prevailUig  hues  of  these  Moths 
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are  gruy  or  Tawo  colour ;  and  iiiaiij>  of  tlic  larger  Bpedes  have 
tlio   winga    orDamentcd    with  eve-liko  spots  (Fig,  405).     This 
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tribe  coDlaina  the  largest  species  of  Lcpidoptera.  The  Saturnia 
panoiiia  miyor,  found  la  France,  lias  been  seen  to  attain  tbo 
breadth  of  five  inches  across  the  winga;  and  the  Satumia  paeonia 
mSnor,  or  Emperor  Moth  of  this  countrr  (Fig.  40'()i  attains  the 
breadth  of  3^  inches.    Many  of  ibis  genua  ore  remarkable  for  the 
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coDtriv&Ticea  Ihey  adopt  for  sociirity  in  the  Clinsalis  state ;  and 
among  the  most  m  is  the  Satumia   primuthoa  (Fig.  406),  an 


or  THH  PHOjaciikK^  Uuni, 


I  ifMcMa,  wliicb.  previously  to  spinning,  dravti  togctbcr 

lh«  rfii*  nl »  leftf  (widiin  which  it  afterwanls  forms  :U  cocoon). 

and  fastens  its  staUc 
tij  the  Bt«m  by  a 
strong  silken  well 
(Fig.  407).  The 
genus  Bombyx  \a 
one  of  great  in- 
terest and  import- 
ance, as  cuntaining 
the  Uojahi/x  fttori, 
whoM  larva  fiir- 
nislies  all  our  E^k  ; 
as  well  as  many 
other  epeciea.  0( 
these,  some  much 
resFinlilc  a,  bundle 
oFdcnd  leaves,  both 

ill  colour  and  form,  when  their  wiiigH  arc  closed  ;  siicli  is  the 

Bombyj:  querci/olia,  or  Oak-Ieof  Moth  (Fig.  408),     The  Cater- 
pillars of  aniitlier  spcoiuB  of  Bumbys 

ure    rem nrk able    for    their    curio uh 

hiU>itB.     Tliey  live  in  societies  on  the 

leaves  of  the  oak  ;   nnd  spin,  when 

young,  a  kind  of  silken  tent,  divided 

within  into  ci;lls.     They  may  bo  seen 

to  isauo  from  it  in  the  evening  in  a 

procession,  —  one    of    them,    which 

Boenia  to  act  as  a  guide,  adranciiig 

at  the  head, — two  then  following, — 

then  three, — then  four, — and  so  on, 

each  rank  containing  one  more  than 

the  preceding  one.     Hence  they  have 

been  called  preeeiuumifi/  caterpillars. 

Each  spins  a  separate  coeoan ;  hut 

they  are  united  in  regular  apposition, 

being  laid  side  by  aide  against  i-oeh  other. 

71t.     The  family  Noctliiua  contaion  a  great  proportion  o( 
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thr  larger  eombre-colonreil  night-flyiog   Lepiilnjiteroua  insects; 

anJ  contains  -100  British   specips,    wliicli    bear  n  very  attong 

resemblnnce  to  each  otlipr. — Tlio  fnmily  GnuiETJtlD.E,  so  nnmcd 

from  the  peciiliat  mode  of  progression  of  its  Catetpillnrs  (§  TfS), 

isnenrljralHcil  to  thopreco'ling  ;  but  the  Moths  it  inchidcs  nre  less 

exctuaively  noctiimril,  and  aro  more  brightly  coloured.     To  this 

family  belongs  the  com- 
mon Magpie  Moth  (Fig, 
■109),  whose  larva  and 
pupa  have  been  already 
represented  {Fig.  3ilR)  ; 
also  the  Sicalloie-lailvd 
Moth,  and  many  other 
well-known  apeeiea. — The 
ToRTRiciD.K   constitute   a. 

numeroiia  ^ronp,  couiposoil  of  minute  and  usually  dull -colon  red 

Moths,  wlmsf  liirvre  are  ex- 
tremely destructive    to  vpgc-  "^~^     *-" 

tation.     One  of  these,  Itnuwn 

aa  the  Codling  Kluth,  is  one 

of  the  most  diistruetivo  ene- 
mies to  the  Apple  crops  of  this 

country  ;    laying   its  eggs  in 

tho  eypfl  of  tlip  neivjy-formcd 

fruit,  within  wliich  tho  larvn 

feeda,  its  presence  being  only 

indicated  by  the   premature 

falling    off    of    the    fruit, — 

Another    speoiea  does  great 

damage   to  ma   dpricot  trees 

in  the   early  spring,  by  tying 

llu'     young    shoott    together 

with  threads,  so  firmly  that 

their  growth  is  stopped,  and 

by    devouring     the     young 

blussom-huds.     Another  sptoiea  (Fig.  399)  feeds  upon  the  Oak, 

which  in  certain  years  it  totally  stripa  nf  its  folinen:  its  numbers 
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being  m  gre&t,  that  wlieo  the  branches  of  Lliat  tree  are  sharply 
beateD,  a  complete  shower  of  these  niutha  is  dislodged.  And 
another  commits  great  havoc  in  our  gardvns,  by  eating  the  youug 
leaves  aad  buds  of  the  roses  ;  the  caterpillar  feeding  within  the 
bud,  from  which,  when  disturbed,  it  leta  itself  down  by  a  thread. 
One  of  the  moet  destructive  insects  of  this  family  is  the  Tortrix 
vitana  (the  PffraU  of  French  Entomologists) ;  whose  larvie  com- 
mit extensive  ravages  in  the  Vineyards  of  some  parts  of  France, 
whore  they  occasionally  appear  in  very  large  numbers,  devoaring 
and  tying  together  the  leaves,  and  preventing  the  development 
of  the  grapes,  by  surrounding  them  with  the  silken  threads  of 
whicb  they  make  their  cocoons  (Fig.  410). 

712.  The  family  Ti.neid.e  contains  those  little  Moths,  com- 
monly termed  ClocAe^-MotAs,  whose  larvte  are  so  injurious  to 
woollen  stuflfs  of  every  kind,  as  well  as  to  furs,  skins,  feathers, 
and  other  objects  of  natural  history,  upon  which  their  voracity 
is  exercised.  They  use  the  same  materials  also  for  the  cunstruo- 
tion  of  their  moveable  caaes  or  sheaths  ;  which  they  enlarge  with 
the  increasing  size  of  their  bodies,  both  by  adding  to  their 
extremities,  and  by  slitting  them  along  and  inserting  a  new 
piece,  so  as  to  increase  their  diameter.  In  these  tubes  they 
undergo  their  metamorphosea,  after  closing  tbc  orifice  with 
silk. — Tlie  larvte  of  the  genus  CalUria  infest  Bee-hives,  feeding 
upon  lioncy,  forming  galleries  in  the  lioneyoonib,  and  enveloping 
tbu  bees  in  their  silken  webs,  sometimes  to  sucb  an  extent  as  to 
destroy  the  community. 

713.  The  FtBsiPBNNiE,  or  P/uwwrf  Molht  (Fig,  304)  consti- 
tute a  small  group,  distinguliihed  from  all  other  Lepidoptera  by 
the  singular  division  of  the  wing  into  branches  or  rays,  of  whicb 
each  pair  lias  from  two  to  ^ix  ;  these  arc  most  beantifully 
fringed  at  their  edges,  and  much  resemble  the  feathers  of  Birds. 
Tliey  are  composed  of  the  nerves  alone,  without  any  interveuiug 
membrane ;  this  Inst  seeming  to  have  been  transformed  into 
the  fringe.  The  Plumed  Moths  ore  of  small  si^e  ;  some  of  them 
an  diamal  and  brightly-coloured ;  others  are  twilight- fliers, 
and  of  a  duller  aspect.  Some  species  have  tlie  power  of  folding 
up  the  wings  like  a  fan  ;  so  that,  when  closed,  they  present  the 
appearance  of  a  single  broad  ray. 
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714.  This  is  probably  llie  place  in  which  the  sm&ll  Order 
Strrfsiptera  should  ho  introduced  ;  allhuugh  the  inBccts  com- 
posing it  depurt  so  widely  from  the  general  type,  tlint  U  is 
difficult  to  any  to  what  orders  they  aro  most  nenrly  allied.  They 
are  few  in  number  ;  and  are  parasitic  in  their  l»rva  state  upon 
other  insects,  especially  the  solitary  Bees  belonging  to  the 
Tamily  Andrsenid^.  The  name  of  the  Order,  which  means 
"twisted  winga,"  liaa  reference  to  cert^n  curious  appendages, 
that  look  as  if  they  had 
be«o  twieted,  which  are 
auea  in  front  of  the 
wings ;  these  appendages 
are  attaclied  to  the  se- 
cond segment  of  the 
thorax,  whilst  the  wings 
(of  which  tliere  is  only 
one  pair)  proceed  from 
the  third ;  hence  tliey 
are  to  be  regarded  as  the 
altered  rudiments  of  the 
anterior  pair  of  wings,  in 
tlie  same  manner  as  the 
l/aloHcer*  of  the  Diptern 
are  to  be  cimsidered  as 
the  rudiments  of  the 
pMtfrior  C§  724).  The 
most  remBrkable  feature 

ixi  the  organisation  of  these  inBects,  is  the  absence  of  any  opening 
at  the  mouth  ;  although  it  is  furnished  with  appendages  in  some 
degree  resembling  those  of  the  Lepidoptera.  The  eye»  aro  large 
and  prominent,  being  mounted  on  footstalks  as  in  many  Crus- 
tacea. Tlic  antennas  are  of  singular  form,  being  usually  furnished 
with  an  internal  branch  or  projectinn  nearlj'  a*  long  iis  llie 
antennce  itself.  The  wings  are  large,  and  folded  lu  a  fan-like 
manner  -,  when  in  motion  they  make  a  burning  sound,  which  ia 
considerable  in  proportion  to  the  sizo  of  the  animal.  The  third 
■egment  of  the  thorax,  to  which  they  are  attached,  is  developed 
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to  an  oJttraordinary  size  in  proportion  to  the  rest  of  tiie  animal. 

The  tarv.-p  appear  to  feed  npon  the  fittty  matter  in  tlie  Tiorli*^  nf  llie 
Bppb  and  WaspB,  on  which  they  are  found,  without  injuring  their 
vital  parts  ;  and  their  production  does  not  seem  to  cause  the  death 
of  the  animals  they  infest.  Wlien  full  grown,  their  lieada  may 
bo  seen  pnijectinc  between  the  segments  of  the  abdomen  of  thi> 
RLii(Fig.  411,  n).  Here,  too,  they  undergo  their  metamorphosis 
into  the  pupa  state  ;  remaining  still  inclosed  in  the  larra-skin, 
and  hunting  throngh  both  the  larva  and  pupa  cases,  to  lumko 
their  way  forth  as  perfect  ineects.  No  distinct  mdiith  baa  been 
discovered  in  the  larva,  and  its  mode  of  obtaining  nourisbnient 
is  unknown.  Many  points  in  the  economy  of  these  singular 
insrcta  are  atlU  uncertain ;  et<pccia1ly  all  that  concems  llicir 
reproduction.  All  the  gpecimons  yet  discovered  appear  to  be 
males ;  and  it  has  not  been  yet  ascertained  when  and  how  the 
eg^  are  laid,  or  at  what  stage  in  the  growth  of  the  animals 
infested  by  them,  the  parasiles  first  raako  their  appearance. 


Oroeh  VI.— HOMOPTERA. 

715.  The  Insects  of  this  Order  are  distinguished  from  all 
otiiers  which  have,  like  tlium,  the  mouth  adapted  for  suction,  by 
possessing  two  pairs  of  wings,  usually  composed  uf  a  6rm  mem- 
brane, and  not  covered  by  scales  ;  and  by  having  the  anterior 
pair,  whatever  may  be  their  consistence,  of  the  same  substance 
throughout,  and  roof-iite  when  folded.  They  present  many 
curions  anomalies  both  in  stnictiiro  and  habit ;  so  that  it  is 
difficult  to  assign  any  general  character  that  shall  include  them 
ftlL  It  is  in  the  structure  of  the  mouth  that  there  is  the  greatest 
agreement ;  this  is  adapted  for  suction,  the  tongue  being 
elongated  and  channelled  like  a  gutter,  and  being  surrounded 
by  delii;ate  lancot-like  organ.-',  with  which  the  tissues  of  plants  are 
pierced.  All  the  Insects  of  this  group  subsist  on  vegetable 
juices;  and  some  of  them,  from  the  amount  of  damage  they 
commit,  are  very  injurious  to  the  cultivator.  Some  of  the 
fi'Rtales  are  furnishud  with  an  ovipositor,  provided  with  several 
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tiictlied  sawB  ;  aud  with  this  tliey  make  inciaions  into  the  leaves 
ojiil  ateniR  of  plants.  This  Order  maj  \ie  divided  iato  sections, 
like  the  Coleoptera,  according  to  the  number  of  jnints  in  the 
tarsi.  Tiiese  sectiuas  arc  unly  three  tn  number :  in  the  first, 
TrihERa,  tho  tarsi  are  MrM-joioted ;  in  the  second,  Dihera, 
they  are  but  fico-jointed :  and  in  tho  third,  Monomera,  thef 
h.ive  but  oiie  joint. 

71G.  Section  I.  Trimkra.  The  ihree-jointed  divisiun  of  the 
Uoniupteni  incluJeB  tliree  families,  the  Cica.didj;,  or  CicaJa», 
the  Cercofidj!,  or  Froth-hopjicr*,  and  the  Fulgurisx,  or  Lati- 
ti/r»-J^- — The  CtCADID.e   are  the   largest   of  thu   Order;  una 

species  measuring  between  mx  and 
9even  inches  in  the  cnpanse  of  its 
winga.  They  are  nearly  all  inlia- 
bitanta  of  tropical  or  the  warmer 
ten>perttte  regions  ;  only  one  small 
spcctos  having  been  found  in  this 
country.  Tliey  have  large  transpa- 
rent wings,  but  are  not  very  active 
in  their  habits;  beln^' generally  found 
upon  trees  or  shrubs,  whose  jmcea 
they  suck.  The  female  makes  a 
succession  of  slits  in  the  small  twigs 
with  her  ovi]io8itor,  an^  deposits  her 
eggs  ill  these ;  the  young  larvte 
soon  quit  their  birth-place,  however, 
and  descend  to  tho  ground,  where 
they  increase  in  size  and  become 
pupEB.  It  is  a  species  of  CicaJa 
inh.-ihitiog  a  kind  of  Ash,  which,  by  puncturing  it,  causes  it  to 
discliarge  the  sweet,  slightly  purgative,  substance,  that  ia  known 
U  Manna. — ^Of  tho  peculiar  sound-producing  powers  of  the 
Cicadidce.  on  account  has  been  elsewhere  given  (  Anim.  Puysiol. 
&  67!l).  The  ancient  Greeks  used  the  Puprn  and  porfect  insects 
as  articles  of  food. 

717.  The  FumoRiD^K  bear  a  general  resemblance  to  tho 
Cicadidot,  but  are  generally  destitute  of  organs  fur  producing 
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Mund.  and  have  the  legs  raore  adapted  for  leaping.  Manr  of 
them  are  distingiiiahed  by  a  curious  prolong iition  of  the  foreheaJ. 
which  somelinies  equals  the  rest  of  the  body  in  size.  The  shape 
of  this  projection  varies  otremely  in  the  different  species,  which 
are  numerous  in  many  tropical  regions.     It  ia  in  it.  that  the 

luminoua  property  of  the 
Liin(em-Jip{?ig.  413)  is 
said  to  exist ;  but  the 
luminosity  of  this  in- 
tect, — of  which  one  spe- 
cies is  a  natire  of  Guiana, 
and  another  of  China, — 
is  doubted  by  many  na- 
turalists, the  evidence  in 
to  it  not  being  sufficient.  If  it  really  exiats,  it  ia  only  at 
iiculiu  seasons.  The  Laotem-Sy  of  Guiana  seems  to  be  an 
exception  to  the  general  rule,  with  respect  to  the  absence  of 
sound  .producing  powers  in  this  Order  ;  for  it  produces,  from 
sun-sut  to  sun-rise,  a  loud  sound  which  has  been  compared  with 
that  of  a  razor-grinder  at  work. 

718.  The  family  Cercopid,«  consists  of  insects  of  small  siBe; 
many  of  which  are  remarkable  for  the  groiesqueneas  of  the  forms 
they  nssume.  Several  species  are  inhabitants  of  this  country, 
and  are  known  under  the  name'  nf  Frng-kopperi,  from  their  leap- 
ing powers  ;  or  of  Frolh-hoppert,  from  their  peculiar  frothy 
accretion  j  or  of  Cwkoo-tpUs,  from  the  supposed  origin  of  this  fluid. 

The  most  singular  Forms. 
,  A  lUTZ^  however,  are  confined  to 

the  tropics  ;  and  exam- 
ples of  them  are  present- 
ed in  the  accompanying 
figures  of  two  Brazilian 
species,  whose  curious 
K,«..i.,_«,u.«,di„mBi,.i.ui.«.',.nmKU.^m,     ^ppgndagps  ^esuU    from 

an  extraordinary  development  of  the  first  segment  of  the  thorax. 
The  insects  of  this  family  are  often  beautifully  varied  in  their 
colours ;  they  are  constantly  found  upon  plants,  upon  the  juices 
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of  whicti  they  aubsist  in  all  their  stages ;  anil  eome  ot  tliem  are 
employed  by  certain  species  of  Auta.  for  the  aame  purposes  as  the 
Aphides  {§5  694  and  719).     The  Aphrophora  spumarla  is  one  of 

the  best  known  British 
apeciea ;  its  larva  and 
pupa,  resembling  the 
perfect  insect  in  almost 
every  respect  save  the 
absence  of  wings,  ate 
found  beneath  a  frotby 
emdation, —  especially 
upon  will Dw- trees ;  and  the  exudation  is  sometinies  so  nbuo- 
dant,  from  the  large  number  of  these  animals,  that  persons 
walking  beneath  are  wetted  by  the  continual  dropping  of  the 
fluid.  A  species  nearly  allied  to  this,  inhabiting  Madagascar, 
d'lFchargea  a  clear  instead  uf  a  frotby  fluid  ;  and  tins  in  such 
(juantities,  that  it  falls  to  the  ground  in  the  middle  of  the  day, 
when  the  beat  is  the  greatest,  in  a  continual  shower. 

719.  Section  II.  Dimeba.  This  section  entirely  consists  of 
minute  insects ;  of  wliich  the  moat  remarkable  family  is  that  of 
ApntD.E,  or  Plant-Lice.  These  live  in  great  numhere  upon  the 
aurioce  of  plants  of  almost  every  description,  and  suck  the 
juices,  by  means  of  their  proboscis,  from  the  young  shouts, 
leaven,  stems,  and  even  roots.  They  greatly  weaken  its  vigour, 
and  often  distort  young  shoots  and  leaves ;  some  species  cause 
little  gail-like  excrescences  by  the  irritotion  they  produce.  From 
two  horu-liku  processes  at  the  posterior  part  of  their  bodies,  a 
saccharine  secretion  exudes,  of  which  Ants  are  very  fond  (§  694) ; 
and  it  is  either  this  fluid  dropped  on  the  adjacent  leaves,  or  the 
rxtravasated  sap  flowing  from  the  wounds  made  by  the  insects, 
which  is  known  under  the  name  of  honit/-detc.  In  many  of  the 
species  of  this  family,  a  large  proportion  of  the  individuals  never 
■ccgnire  wings ;  in  wliicli  case  the  Pupa  is  not  to  be  diatingnished 
from  the  Larva  or  Imago  ;  whilst  at  certain  parts  of  the  year, 
other  individuals  of  the  same  species,  and  of  both  sexes,  acquire 
wiagB.  The  wingless  Aphides,  which  may  be  seen  in  the 
•pring  and  early  summer,  arc  all  females  capable  of  prodncing 
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terttle  ogg* ;  sad  fttim  these  am  reared  the  wiiiged  malea  and 
femaJes,  which  arc  stica  laler  in  the  seasuo.  I'heir  rapiditj  of 
production  is  eDurmuus ;  nine  gcDLTstiond  having  been  prodnciH] 
within  three  moDtlis,  uid  each  goutiratioa  areraging  100  iodivi- 
duald.  UcDce  it  may  be  calculated  that,  from  a  single  Aphis, 
lO.OOU  miliion  millitmi  may  be  generated  in  that  short  period. 
It  ie  nut  earprising,  then,  that  an  iaimeiiso  amount  of  damage 
Hhould  be  dgne  by  them,  notwithstanding  their  very  sniall  nizir. 
Slauy  of  the  bli'/hu  aa  injiinous  to  tho  gardener  and  the  ugricut- 
turist,  uonaist  really  of  Aphides ;  although  from  t)ie  minuteness 
of  the  inaects  themaelvcB,  they  frequently  escapu  observation. 
The  Aphit  RotrE,  or  Rose  Luuse,  is  one  of  those  best  known  to 
the  gardener ;  whilst  the  one  nm.it  destruc- 
tive  to  the  property  of  the  cultivator  on  n 
larger  scale  is  tliu  A/i/tu  Humuli,  or  Hop 
Fly.  Of  the  extent  of  its  iuSaence  on  the 
production  of  that  vegetable,  some  idea 
may  he  formed  from  the  fotit,  that  the  Hatj/  paid  to  the  Engliah 
govemmeut  on  its  growth,  has  varied  from  46SJ)OOl,  to  15,400/. 
in  different  years,  almost  entirely  from  thu  absence  of  this  insect 
in  the  former  case,  and  ita  presence  iu  the  latti^r ;  and  thu  differ- 
ence in  the  actual  value  of  the  crop  is,  of  course,  for  greater. 

720.  Section  III.  Monomera.  The  third  section  coutains 
but  one  family,  that  of  Coccio*,  sometimes  called  Scale  IniecU. 
These,  although  ordinarily  of  very  small  size,  are  aiuongat  the 
most  injurious  tu  vegetation  of  the  whole  tribe.  Like  tho  last, 
they  are  rt-markablu  for  their  powers  of  propagation ;  and  when 
they  once  gain  p'wseasion  of  a  plaut  or  young  tree,  its  death  is 
almost  ccrtain,~-tho  iniuuto  size  of  the  larva  reudeiing  it  almost 
impossible  to  exterminate  them.  They  furnish,  however,  some 
very  important  products.  The  bodie-s  of  many  species  are  deeply 
coloured  through  their  whole  subst.iuce,  and  yield  dyes  of  great 
value  ;  the  richnuas  of  which  seems  to  depend  upon  the  nature 
of  tho  plant  on  which  they  feed.  Tho  Coceiu  of  the  ancienta 
was  a  native  of  the  Levant ;  but  that  which  furnishes  the 
CocAitwal  6u  highly  valued  at  the  present  time,  was  originally 
coutinud  to  Mexico,  where  it  feeds  on  the  plants  of  thu  Cactut 
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tribe;  it  hsu  lieoo  intruduccd,  however,  along  witli  its  proper 
fiioJ,  into  Spain  and  Algivrs,  as  well  as  iDto  the  liotliousea  of 
tliis  country.  About  800,000  Iba.  weight  of  Cocliineal  ore 
nniiiially  brought  to  Europe  ;  eacb  pound  uf  wbicli  containa  abuut 
70.000  iiisocts.  Tbe  Liw  of  the  EaMt  ludiea,  wbicli  is  esteusively 
employed  in  the  compoiiitiou  uf  vnmiHhes,  the  umkiug  uf  sealing- 
wax,  Sic,  is  tbe  product  of  another  species  of  ('occua.  The 
apeoieB  whicli  inhabit  our  own  eountry,  ore  important  rather  on 
account  of  tbe  damage  tbey  commit,  tliau  tbe  benefit  they  aSord 
to  Man.  Tilt)  bark  of  many  of  our  trees  often  appears  warty, 
by  reason  of  a  great  number  of  snioll  oval  or  rounded  bodies, 
tike  a  shield  or  scale,  which  ore  6xed  to  them,  and  iu  which  no 
external  traces  of  the  in^ct  ore  to  be  observed.  These,  however, 
tire  loivic  belonging  to  the  tribe  in  question.  Some  of  them  ore 
females  ;  others  young  males,  which  are  similar  to  them  in  form. 
At  a  «ubaequeDt  periud,  tbey  all  undergo  singular  transforma- 
tions. The  males  fix  theDiHelves  to  tbe  plant,  and  pass  iuto  the 
piipa  slate,  in  wliiob  they  remain  completely  at  rest ;  and  at 
lost  emerge  as  winged  insects, — coining  out  of  their  cocoons 
backwards,  with  the  wings  extended  flatly  over  their  heads. 
The  females,  on  the  other  hand,  remain  attached  to  the  plant, 
imJ  increase  in  size,  in  cousequeDce  of  the  development  of  a  large 
number  of  eggs  in  their  interior  ;  but  they  undergo  scarcely  any 
other  change.  The  eggs  are  deposited  between  the  lower  side 
of  the  body,  and  the  surface  to  which  it  is  attached ;  the  latter 
having  been  previously  covered  with  a  sort  of  i^ottony  secretion. 
The  parent  then  dies,  and  her  body  dries  up  and  becomes  a  solid 
cocoon,  which  covers  the  eggs.  Here  tbe  eggs  are  hatched;  and 
tlic  young  larvx,  which  ore  at  first  active  in  their  habits,  quit 
Uicir  envelope,  and  ascend  to  the  extremities  i>f  the  branches  ; 
there  they  affix  themselves  by  their  sucking-beak,  gradually 
increase  in  sixe,  and  lose  their  iietivity.  In  this  condition  (hey 
pass  the  whole  wintur  ;  and  it  is  not  until  tbe  succeeding  spring, 
that  the  charoctt-n  of  tlie  sexes,  which  are  henceforth  to  lie  so 
distinct,  begin  to  show  themselves. 
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731.  These  IdsccU  bev  a  close  general  reserabluico  to  thoM 
»r  ihc  hal  Onier  ;  but  are  diatinguisb^d  b^  tbe  cbaractets  of  the 
anterior  pair  of  wings,  wbicb  are  tough  at  tbeir  basM  and  mem- 
branuuE  only  towards  tbeir  points,  and  wbich  fold  nparl)>  liori- 

znntally,  partly  oTcrlapping  each 
other.  Tlie  mouth  is  formed  nearly 
on  the  same  plan  as  that  of  the- 
Homoptera;  being  adapted  solely 
for  suction.  By  far  the  greatot 
nnnibiTof  the  Insects  of  this  Order 
feed,  like  tbe  preceding,  npon  tbe 
juicoB  of  plants  ;  but  some  of  them 
prey  upon  other  and  weaker  Insects; 
and  a  few  species  (of  which  tbe 
numbers,  bowerer,  sometimes  mnl' 
tiply  to  a  great  extent)  suck  tbe  juices  of  larger  animals.  The 
majority  of  Ihia  Order  are  found  in  tropical  climates  ;  and  ibo 
species  that  inhabit  those  regionp,  are  mostly  ornamented  with  a 
great  variety  of  beautiful  colours  and  markings,  which  often  vie 
with  those  of  the  most  splendid  of  the  Beetle  tribes.  Klauy 
species,  however,  are  of  aquatic  habits ;  and  these  are  all  of  an 
obscure  or  black  colour.  Nearly  all  the  lorrestrial  species  have 
the  power  of  emitting,  when  tbey  are  suddenly  alarmed  or 
touched,  a  powerful  odour ;  whiob  ta  of  a  pleasing  character  in 
some  specicit,  but  which  in  others  (as  the  uonimon  Bed-bug)  is 
very  disgusting.  Many  of  them  seem  to  eject  a  poisonous  fluid 
into  the  wound  wliieh  they  make  for  the  purpoae  of  suction. 
In  some  species,  the  wings  are  altogether  undovolupod  ;  or  the 
upper  pair  is  wanting.  The  insects  of  this  Order  continue  aciiTe, 
ftud  require  food,  during  all  tbe  stages  of  their  existence.  Thoy 
may  b,>  dividiiil  into  two  sections,  distinguiahed  by  their  resi- 
dence, and  by  tbe  modifications  of  their  structure  in  accordance 
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with  it; — theOEOCQRiBSfOTLmui'Bugt; — andtheHvDROCOBiEf, 
or  WaUr-Bugi. 

72'2.  SectioQ  I.  Geocobis*.  This  Bection  contains  a  lai^e 
numbcT  of  families  ;  iK-'arly  nil  uf  wliicli,  however,  Uonr  a  strong 
genornl  resemblance  to  tliat  which  includeathe  coididoq  Bugs, — 
the  C'iMiciD.£.  Some  of  the  tropical  species  attain  considerable 
size,  being  described  as  of  the  bulk  of  &  Cockchafer  ;  and  they 
are  much  dreaded  by  the  inliabitanta  of  the  regions  they  infest. 
Many  of  the  Geocorisio,  however,  ore  v egetable- feeders ;  and 
it  is  among  these,  that  the  most  brilliant  colours  ore  eshibited. 


Vu.  41a— H«i-r». 


1*10.  4la— Cnim  L«miiHi«iDi. 


The  common  Cimex  Ueliditriu*,  or  Bed-hug,  and  its  allies, 
never  possess  wings. — There  is  a  curious  group  of  very  long* 
legged  insects,  which,  though  placed  in  this  section,  leads  to  the 
next  ;  this  is  tlie  family  Hydrohetrid*,  some  species  of  which 
may  be  met  with  on  almost  every  pond  or  stream,  skimming 
along  the  surface,  and  turning  rapidly  about,  with  the  greatest 
ease  and  velocity.  The  form  of  tlie  body  strongly  resembles 
that  of  a  London  wherry  ;  the  hind  feet  conjointly  act  as  a 
rudder  ;  and  the  motion  is  given  by  the  two  middle  feet,  which 
do  Bot,  however,  dip  into  the  wntci,  but  merely  brush  along  its 
surface.  The  body  ia  clothed  od  the  under  side  with  a  fine 
coating  of  hairs,  forming  a  sort  of  plush ;  which  is  evidently 
•erviceable  in  preventing  it  from  coming  in  contact  with  the 
water. 

723.     Section  II.     Of  the  Hydrocokis.g,  or   true    fVattT' 

VOL.    II.  u 
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UVDHOCOUaJI,    OB    WATER-BCns. 


Pia.  UC  —  Ktmt. 

"•rr*. 


Bi^i,  tliero  are  two  familica  only.  The  Notonectid.e,  or  Boot- 
Jtiei.,  live  almost  enlirely  in  tlie  water,  wlierc  tbey 
feed  upon  other  atjimtio  inaecta  ;  these  they  seize 
by  means  of  their  fore-legs.  The  legs  of  the 
hinder  pair  hftve  a  fringe  uf  bristles  along  tbeir 
edge ;  by  wbicb  tho  surface,  willi  which  they 
strike  the  water  in  Bwimming,  is  greatly  incrensed. 
Tlicir  general  form  ia  extremely  well  adapted  for 
rapid  progression  in  water ;  and  it  is  from  tbe 
peculiar  aspect  and  movement  of  the  body,  thai 
they  bavo  received  the  name  of  hoat-jVut  or  watfr-l-oatrntn. 
The  insects  of  this  family  ewim  on  their  backs  ;  and  the  arrange- 
ment of  nil  their  urgans  lias  refcrenco  to  this  position.  When 
stationary  at  the  srirface  of  the  water,  as  itt  much  tlieir  custom  ia 
calm  liot  weather,  tbey  very  <]iiic1(ly  obtain  intelligence  of  the 
approocb  of  daii;{er,  by  means  of  their  eyes,  wbicb  ore  so  placed 
that  tbey  arc  able  to  see  both  above  and  below  tbe  surface ; 
and  tbon,  by  a  single  stroke  of  their  paddles,  which  are  commonly 
stretcbed  out  at  full  length,  they  descend  out  of  sight.  Their 
motions  are  very  quick  in  tho  element  they  are  chiefly  fanned  to 
iubabit;  whilst  on  land  tbey  ore  scarcely  able  to  walk.  They 
can  fly  well ;  but  they  rarely  exercise  this  power.  The  larva  and 
pupa  only  differ  from  the  im.igo  in  their 
smaller  size,  and  in  the  deficiency  of  wings. 
When  they  descend  into  the  water,  the 
Notonectidn>  carry  down  a  supply  of  air  for 
respiration,  in  a  hollow  which  exists  beneath 
the  wings,  when  these  are  folded  together. — 
Tbe  Nepid.k,  or  Watcr-Scorpiont,  receive 
their  name  from  the  scorpiun-like  form  of 
their  fore-legs,  which  arc  effitient  instruments 
for  seizing  their  pn.'y.  They  aro  in  most 
respects  similar  in  structure  and  liabite  to 
the  insects  of  the  preceding  family ;  but 
their  motions  are  much  slower,  their  legs 
not  being  bo  advantageously  formed  for 
swimming.  The  species  represeuted  in  the  accompanying  figure 
ia  a  very  common  iahabitaut  of  our  ponds. 


Fn.  Ul.  —  »n-A 
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Order  VIIL— DIPTERA. 

724,  TiiB  tiFO-tein^fi  iDsccts  conatitiitu  one  of  the  moeb 
exteusivc  Orders  in  tlio  whale  Class,  not  only  in  rognrd  to  the 
number  of  diatinut  species,  but  also  from  the  occasional  excessive 
multiplication  of  individuals  of  the  same  species.  Many  of  them, 
also,  have  been  constant  attendants  upon  Man  in  all  nges.  They 
dn  ndt  attract  attention,  however,  from  their  size,  for  there  are 
few  that  exceed  an  inch  in  length  ;  nor  is  it  on  account  of  their 
bcanty,  for  the  niaiorit7  of  tlieni  ore  of  dull  colours  ^  their  forms, 
too,  are  rarely  elegant ;  and  of  the  liahita  and  metamorphoses  of 
a  largo  proportion  of  them,  very  little  is  known.  They  owe  tho 
notice  they  have  attracted,  chiefly  to  tho  habits  of  certain  species; 
which  affect  Man  and  tho  Domestic  Animals,  in  various  ways, 
both  ID  their  perfect  and  early  states.  However  annoying  these 
may  he,  it  must  not  be  forgotten,  that  other  Diptcra  are  of 
eitremo  service,  in  cleansing  the  surface  of  tho  earth  of  vege- 
table and  animal  impurities ;  and  tho  carcass  that  is  full  of 
maggots  would  be  much  more  prcjitdicial  in  its  decomposition, 
than  it  Ls  when  principally  eaten  up  by  these  vorncioua  creatures. 
Tho  motith  in  the  insects  of  tUin  order  is  formed  for  suction,  as 
already  deecribed  {§  6I(>)  ;  but  there  are  considerable  varieties 
in  the  mode  in  which  this  is  accomplished.  Behind  the  win^ 
are  found  a  pair  of  moveable  slender  bodies,  tt'rmed  knltercs,  ot 
baUncvrs;  these  are  probably  tho  representatives  of  tho  second 
piur  of  wings,  They  are  kept  in  continual  motion,  and  are 
iisnally  present  oven  when  tho  true  wings  are  not  developed. 
The  Diptera  all  undergo  a  comjileto  metamorphosis,  as  far  as 
respects  the  comparative  atructiiro  of  the  f.arva  and  the  perfect 
Insect ;  the  former  being  generally  cylindrical  footless  grubs, 
with  no  re|irc9entatives  of  legs,  except  in  a  few  species.  But  in 
many  thcro  is  no  proper  transformation  into  the  Pupa  state  ;  the 
skin  of  the  larva  not  beinj;  thrown  off,  but  hardening  and  con- 
tracting, BO  as  to  form  a  kind  of  cocoon.  Within  this,  tho  body  of 
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the  Imva  19  found,  at  first  apporentiy  but  liltio  altered,  exoeptl 

that  it  has  become  d&-J 
tacbed  from  the  skin,  to 
tho  inside  of  which  the 
organs  peculiar   to  tlis) 
larva,  Buch  aa  the  portsj 
of  tliB   mouth,  rero&ia^ 
adherent.  Shortly  after- 
wards,  the  inclosed  being 
aasumi-s  the  form  of  kl 
toft  and  gelatinous  mass,  J 
in  which    none   of  tlial 
parts  of  the  future  insect 
remain    visible  ;     some , 
days  afterwards,  how- 
'  t»cr,  these  organs  become  distinct,  and  tho  Inaeot  has  then  assumed 
the  real  state  of  pupa,  though  without  having  yet  thrown  off  its 
larva  akin,     "When  ready  to  escape,  it  scalea  off  the  anterior  end 
of  its  case,  like  a  cap.    Many  larvio,  however,  do  throw  off  their 
skina  when  assuming  the  perfect  state,  and  Bomo  forni  a  regular  co- 1 
coon.  The  duration  of  life  in  tho  perfect  etate  is  usually  very  abort. 
725.     In  subdividing  this  Order,  we  first  separate  from  it  a 
Brooll  but  remarkable  gfonp,  which  forme  the  transition  to  the 
more  aberrant  orders  of  the  class,  CBpecially  the  Aplianiptcrn. 
Some  of  them  arc  entirely  destitute  of  wings ;    and  yet  in  their 
general  structure  they  correspond  with  the  Diptera.     They  are 
distinguished  from  all  other  insects  by  their  curious  mode  of 
reproduction.     Not  only  are  tho  eggs  hatched  within  tho  body 
of  tho  parent,  but  the  Lorvre  are  retained  there  until  they  have  j 
been  transformed  into  Pupie,  in  which  state  they  come  forth  toj 
the  world.     Hence  this  section  has  received  the  name  of  Pnpi-'J 
rABA.     It  contains  two  families,  all  tho  apeciea  of  which  are] 
parasitic.     Tlie  Hippodoscid^,  sometimes  called  Foretl  Flint,  1 
arc  of  small  size,  covered  with  bristles,  and  frequently  doatitute 
of  wings.     They  are  known  by  the  French  under  tho  name  of , 
Spidor-Flies,     They  reside  upon  quadrupeds  and  birds,  runnini 
with  great  agility,  and   often    sideways,   burying    tbemselvesi 
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iaongBt  the  hair  or  feattmrs.  Tbat  wliicli  ie  parasitic  on  Shoep 
is  koown  as  tlie  Tuk:  One  minute  species  infests  the  Iliv-c-Bee; 
d  this  ia  lemnrkalile,  not  only  fur  being  dustitute  u{  wings,  but 
e)rea  alau.  In  tlie  other  family,  tliat  of  Nvcteribiid^,  the 
general  furm  still  more  nearly  approaches  that  of  Spiders.  The 
group  contains  but  a  small  numher  of  species,  nil  of  which  ore 
parasitic  upon  Bats,  and  are  termed  Bat-Lice. 

7'26.  The  rcmainiug  Diptera,  constituting  by  far  the  larger 
proportion  of  the  class,  may  be  subdivided  into  four  sections. 
Ill  the  first,  Ngmucera,  the  antenniL'  ore  composed  oF  ai:[  joints ; 
whiUt  in  all  the  remainder,  the  antennie  are  short,  not  having 
more  than  three  distinct  joints.  In  the  second,  Notac&ntua, 
the  last  division  of  the  antenna;  is  really  composed  of  two;  the 
proboscis  dues  not  project  much  from  the  mouth,  and  is  furnished 
with  only  two  lancets.  In  the  third,  Taaystoma,  the  anteniim 
have  really  only  three  joints,  the  last  being  usually  tenninated 
by  a  seta  or  bristle.  And  in  the  fourth,  Atuericeiia,  the 
antenna}  are  only  two-  or  three-jointed,  and  the  proboscis  is 
capable  of  being  withdrawn  into  the  mouth. 

727.     Section  I.  Nemocera.    To  this  division  belong  the  two 
lilieB  of  Cdlictd^  and  Tipclid^  ,*  tlie  former  known  as  tho 


Itl— CUL»  fiTLKpib.  remalep  Tuturs]  iln  vid  au^niEfi'^d.  witti  biAcl  uf  mnlc- 

□at  tribe,  the  latter  as  the  Harry  Lovg-legK.  Both  are 
remarkable  for  their  be&utifully-tuftcd  antenna? ;  but  the  former 
are  distinguished  by  the  length  of  the  pruboseis.  Onats  are 
well  known  to  abound  cliiefly  in  damp  situations  ;  the  reason 

iog,  that  tbeir  larvin  are  inhabitants  of  the  water.     In  this 

te  Ihoy  are  very  active,  swimming  with  great  agility,   and 

often  deseending ;  but  uoming  to  the  surface  to  breathe,  which 
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thi>y  do  Lead  downwards,  the  reajiiratory  orifice  being  at  Uie  end 
vf  a  verj'  prolonged  spiraclu:  oriiiiDg  from  tlie  end  of  the  abdomen. 
Wlmn  tile  final  traDfifurmatiou  occurs,  the  akin  of  tbe  pupa, 
wliicli  IB  being  cast  off,  servos  as  a  kind  of  raft,  wliicb  iireventa 
tbe  perfect  insttt  from  being  ininiereed  in  water,  and  tliua  welting 
iia  wings.  Tlie  MonjiiiiiK't,  wliitli  infeat  many  i-ouutrii'S,  espe- 
cially iu  wami  latitudes,  or  during  the  brief  but  hot  aummere  of 
suuio  colder  ones,  differ  but  littlu  from  the  cuninion  Gnata.  They 
ttonietinies  apjiear  in  aucli  swarms,  especially  in  marshy  districts, 
that  they  can  be  only  kept  off  by  fire.  Their  rapid  multiplica- 
tion in  easily  understood,  when  it  iu  known  that  their  whuk- 
iieriots  of  uictamorphoses  only  ocoupies  three  or  four  weeks  id 
summer,  so  that  then'  may  bo  several  generationB  produced  in 
the  course  of  one  Bvaaou ;  and  that  each  female  lays  several 
hundred  eggs. — The  TipULIDJl  also  have  feathered  antenna;,  bul 
tbeir   prubuacis  ia   very   ithort.     Some  of  them  very    strongly 

resemble  Gnats, both intltc 
larrn  und  perfect  state*  ; 
such  are  the  Mu/ffet,  of 
wliiuli  one  epeeiea  ia  repre- 
sented in  Fig,  424.  lu 
another  group,  tUers  is  tt 
strong  rosemblanee  to  the 
Cynipida;,  or  Gall-flieB; 
both  in  their  miuute  tize, 
Ycinless  wings,  nnd  modo 
of  life,  'riieir  Inrvie  are 
terrestrial,  and  are  very 
commonly  developed  within  a  sort  of  ^'/,  produced  by  the  punc- 
ture made  by  the  parent  in  tlie  tisanua  uf  plants,  when  depositing 
its  eggs.  Some  species  make  their  pu net u re  in  the  yuung  sprigs, 
otherii  in  the  leaves,  and  others  in  the  flowers ;  and  there  aru 
sovoral  wbiuh  arc  extremely  injurious  both  tu  the  Gardener  and 
the  Agriculturiat.  Thus  the  Wheat  crops  of  this  country  areofteu 
seriously  injured  by  the  Ca-idiiini/ia  Tritiei  ;  the  eggs  of  wliieh 
iire  de|ioBitud  by  the  female  iu  the  eentre  of  the  corolla,  where  the 
larvn-  are  lialvhed  ;  and  h  ia  probably  by  devuuring  the  poUen, 
that  they  are  most   iiijiiriuus  to   ihe  jduut.     Another  spovles, 


TIPCLlD.e. — NOTACANTHA. — TASVBTOMA.  199 

C  iloilruefor,  is  koown  in  Amcricn  under  tlie  name  of  the  Ilcseian 

Fly  ;  tUia  attacks  the  lower  part  oftlic  atein  of tlie  wheat.     The 


TtnAi^.-Caaaauvit  Dianiuniiii.  anilC.Tiiniri.  with  ita«tttic 
at  tbolnlLor  FahILjjk  iun^hcvt  I1ow«[b,  mMin^ifli'^ 

proper  Tipiilfp,  or  Harry  Louif-liy/i,  aro  the  lorgest  Bpeciea  of 
the  r&miljr.  Their  larvii;  gonorally  tivo  id  iLo  earth,  in  the  rotten 
parts  of  trees,  &c.,  and  many  of  tliem  do  great  iniscbief  by  feed- 
ing upon  the  roots  of  groBs  and  corn. 

7iS.  Settion  II.  Notacantua.  The  second  Section  of  the 
Diptera  contains  throe  families,  SntATioaiiDA,  'Bebidm,  and 
C(FNOMYTD^,  which  do  not  attract  mueh  attention,  although 
some  of  the  species  contained  in  tliem  aro  very  abundant.  They 
are  mostly  small  but  gaily- coloured  iimects ;  and  aro  must  nume- 
rous in  moist  situations,  in  which  the  larvio  are  generally  pro- 
duced. Some  of  the  lame,  as  that  of  Slratiom^i  Chnrntrteon 
(Fig,  422),  are  oomplotely  aquatic;  and  respire,  like  the  larvjc 
of  the  Gnats,  by  uxtending  their  tails  to  the  surface,  the  spiracle 
or  breathing-pore  being  in  that  situation.  They  mostly  feed 
upon  Tegctnble,  rather  tlian  upon  animal,  juices. 

729,  Section  TIL  TanystoMa,  The  insects  oomposing  the 
third  section  have  usually  a  more  perfect  mouth,  tlian  those  of  the 
other  divisions  ;  and  they  are  also  remarkable  for  the  structure 
of  the  head  of  the  Ibivie,  which  possess  two  olaw-like  appen- 
dages, by  which  they  attach  themselves  to  the  substances  that 
afford  them  support.  Many  of  the  perfect  insects  are  eminently 
caraivoriius  or  insectivorous ;  as  are  also  somo  of  the  larvte. 
There  is  a  genuine  metamorphosis  in  this  group  ;  the  larva-skin 
being  cast  off  at  tiie  L-ntrance  of  the  animals  into  the  pupa-state. 
In  this  statu  they  much  resemble  the  perfect  insect;  the  limbs 
bung  inclosed  in  distinct  sheatlis,  and  folded   on   tlie  breast. 
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ITia.  UK.— TauKUB  Dotiiil-ii. 


Tlio  perfect  Inwct  esoapea  from  tlie  pupa-Btato  by  nit^ans  gf  a 
slit  nlong  the  buck.    To  tbia  group  belotigu  the  family  Tabanid^, 

or  Cad-jli/  tribe;  wbich  com- 
priste  some  of  the  largest  Di- 
pterous iDSccts,  and  wliii'b  la 
pre-eminentlj'  diatinguiabed  for 
tlie  turmenting  powers  wbiob 
differi'Dt  species  poeaeaa.  They 
pierce  the  skioH  and  suck  the 
blood  of  various  Quadrupeds, 
both  wild  and  domesticatod ; 
and  do  not  spare  Man  bimaolf.  Tbey  chiefly  abound  in  woods 
and  pastures  ;  and  tbe  buziing  noise  which  they  mske,  has 
obtained  fur  them  the  designation  of  "  the  breeze."  The  insect 
of  which  Bruce  boa  spoken,  in  bis  Travels  in  Africa,  under  the 
name  of  Zimi,  is  probably  a  epeeies  of  tbia  family.  lie  describes 
it  aa  attacking  cattle  in  so  dreadful  a  manner,  tbat,  unless  immo- 
diatcly  driven  to  the  sauds,  they  forsake  their  food,  and  run 
wildly  about  tbe  plains,  dreading  even  iU  very  eound,  until  they 
die,  worn  out  with  fatigue,  fright,  and  hunger.  The  Camel,  and 
even  tbe  thick-skinned  Elepbaot  and  Rliinoceros,  are  said  to  be 
subject  to  thiii  enemy. 

73U.  The  family  BoMBri,iii>£  arc  distinguished  by  their 
very  long  pruboscis,  with  which  they  suck  tbe  nectar  from 
6Dwer8.  Tbey  fly  with  great 
rapidity,  and  hover  civer 
fluncts  without  settling  ; 
making  at  tbe  same  time  a 
loud  buszing  noise  with  their 
wings.  Some  of  them  have 
a  remarkably  Bee-like  form. 
The  family  Awthrachi^ 
which  is  nearly  related  to 
tbe  preceding,  is  chiefly 
compOBod  of  exotic  species, 
which  are  generally  large  or 

of  moderate  niio,  often  covered  with  hair,  and  beautifully  colour 
They  fly  in  tlio  aunahine  with  great  agihty;  nnd  subaist,  Uke 


athbhicera; — svrphida,  or  wasp-fueb. 
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receding,  upon  tbe  jaices  of  flowers.  In  cencml  the  pro- 
is  uompnj-alively  sliurt;  but  in  a  few  inetances,  aa  in  tbo 
rina  longiroalris,  it  is  of  estraordinary  Itngth  (Fig.  321). 
This  section  also  uontains  ^veral  other  families  of  lesa  interest 
kiid  importance ;  among  tlicm  we  may  mention  the  Asiliak, 
wliich  live  by  rapine,  seizing  Flies,  Tipulie,  Humble- Bees,  and 
e»cn  Wasps,  nnd  sucking  their  juices. 

731.  Section  IV,  Atbericera.  The  Dipterous  insects  of 
tile  fourth  tribe  are  principally  vegetable- feedera  in  their  perfect 
state,  only  a  few  being  carnivorous  or  inaectivorouB  ;  but  their 
larv^B  are  generally  entroniely  voracions,  and  will  devour  almost 
any  kind  of  soft  aninial  matter.  This  section  includes  the  Flitt 
Btrictly  90  called,  tlie  Bol-Jliej,  nnd  many  other  tribes. — The  first 
family,  that  of  $yrpuid£,  bears  an  extremely  close  resemblance 
to  the  Uumble-Bees  and  Wasps,  in  the  nests  of  wliicb  soniQ 
species  among  them  deposit  their  eggs ;  this  rcHerablance  is  evi- 
dent in  tha  accompany- 
ing figure,  which  repre- 
sents the  Erulalii,  or 
Urone-fly  (a),  nnd  the 
AnOiophora  reluia,  or 
Spring  WiM-Bee  (b). 
two  insects  which  differ 
entirely  in  their  habits, 
— the  former  being  the 
very  pcreunificution  of  luxurious  idleness,  doing  nothing  but  sip 
the  ucctar  from  the  brightest  Homers  and  baak  in  the  sunshine 
on  thu  leaves, — whilst  the  latter  toils  all  day  long,  either  in  the 
construction  of  the  nest,  or  in  provisioning  it  with  pollen  paste. 
Tho  wisdom  of  the  Creator  has  provided  the  insects  of  the  former 
group,  as  a  check  upon  the  too  great  increase  of  the  latter ;  for 
the  larviB  of  tho  Syrphidre,  when  hatched  in  the  nests  of  the 
Oeus,  destroy  ikeir  larvce,  and  live  at  their  expense.  Some 
species  restrain,  in  a  similar  manner,  tlie  excessive  multiplication 
of  the  Aphides.  The  perfect  inseeta  feed  alnmst  solely  upou 
flowers,  preferring  those  of  the  Compositic  ;  and  they  delight  to 
hover  immovoably  over  certain  spots,  to  which  they  will  return. 


Piu.  «SS.— DumiI'Plv  ahd  Snua  Wim-Bu. 
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if  distnrlKd,  a  conaidcraltle  numlier  of  times.  Above  a  hundred 
Bj>ccieH  iolmbit  Britain.  In  a  few  of  tbeni  the  larvw  are  tujuatic, 
uod  tlic  posterior  part  of  tliu  bod}'  1h  prolonged  into  a  respiratory 
tube,  wlience  tboj'bavc  received  tlte  name  of  "rat-taiU:d"  larva:, 
732.  The  form  and  bubits  of  tbe  family  Mdgcida,  or  Fly 
trilia,  are  generally  known.  The  family  is  an  extremely  nnme- 
roua  one,  above  I7OO  apecica  having  been  recorded  as  existing  in 
Europe,  of  which  about  half  are  nativee  of  this  country ;  and 
there  arc  probably  at  least  aa  many  more,  which  have  not  beeu 
■leKcribccl.  The  strong  general  resemblanco  which  exiats  among 
all  the  species,  together  with  their  small  siEC,  makes  it  difficult 
to  discriminate  them  readily.  The  larv^  of  these  inaecte,  com- 
monly known  Its  mai^goU,  are  soft,  worm-like,  footless  grubs, 
possessing  uu  the  head  a  couple  of  retractile  hooks,  by  which 
they  can  oling  to  the  substances  on  wliicit  they  feed.  They 
devour  various  substances,  botli  animal  and  vegetable,  living, 
recently  dead,  or  far  advanced  in  putrefaetion.  The  eggs  are 
deposited  by  the  female  (as  in  other  instances)  in  the  neighbour- 
hood, or  in  the  very  substance,  of  the  food  which  is  adapted  for 
the  support  of  the  larva,  however  little  this  may  he  to  its  own 
liking.  Some  of  those  larvic  ore  remarkable  for  tlieir  leaping 
powers, — whence  they  are  commonly  termed  "  hoppers."     This 

ia  especially  the  ease 
with  the  larva  of 
the  Piophilii  catea, 
or  Cheese-hopper ; 
whose  mode  of 
springing  into  the 
air  ia  very  curiooa. 
IVlien  preparing  to 
leap,  it  Grat  raises 
itself  on  its  tail  ; 
in  which  position  it  is  enabled  to  balance  itself,  hy  means  of 
some  prominent  tubercles  on  the  last  segment  of  the  body.  It 
then  bends  itself  into  a  circle ;  and  having  brought  the  head 
towards  the  tail,  it  stretches  out  the  two  books  of  the  mouth, 
fixing  them  into  two  cavities  at  the  other  extremity  of  the  body. 


PiH,  4m — 1.  Thfr  rmiKVK-nuppEH  |ir?|«riPK  lo  tprini. — 
a  Nnlum)  .liu  n(  lilt  1  j*«^-3,  *.  Tbo  Fly  In  irlildi 
11  ifl  trvuToiTDci] :  tuuumt  flbd  nod  nu^LtiLil. 
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It  then  contracts  the  body  from  a  circular  to  an  oblong  figuni ; 
the  conlraotion  exteoding  in  a,  manner  tu  i.-very  jiart  of  the  body. 
It  now  suddenly  lets  go  its  liold,  and.  straightena  tlm  body,  with 
euch  violence,  tlint  tlie  noiau  produced  by  itd  books  la  very 
perceptible.  Tiic  height  of  the  leap  is  often  from  twenty  to 
thirty  times  the  length  of  tlie  body  ;  exhibiting  an  energy  of 
motion,  whicli  is  particuliuly  remarkable  in  the  soft  Larva  of  an 
Insect.  A  Viper,  it  endowed  with  siniilur  powers,  would  throw 
itself  Dciirly  a  hundred  feet  from  tliu  ground.  The  learned 
Swammerdam,  who  devoted  much  attention  tu  the  anatomy  and 
bahita  of  this  creature,  observes — "  Now  let  the  aliarjjeBt  geniuses, 
nnd  men  of  the  greatest  penetration  and  learning,  judge. if  a 
ciuature,  on  the  fabric  of  whicii  there  plainly  appears  bo  much 
art,  order,  contrivance,  and  wisdom,  nay,  in  whicb  is  seen  the 
band  itself  of  the  Omniscient  Qod,  could  possibly  be  tbe  pro- 
duction of  chance  or  rottenness."  Thi»  ohscrTution  refers  to  the 
idea  form >.-rly  entertained  almost  univentally,  that  the  Maggots, 
wliicli  make  tbuir  appearance  in  the  midst  of  decomposing 
matter,  ore  the  results  or  products  of  that  decompuHiliun.  Ex- 
jieriments  devised  for  the  purpose,  however,  liave  ckarly  bbown, 
tliat  there  is  here  no  exception  to  the  general  rule  ;  for  that,  if 
the  parent  lusccts  be  uorefiilly  excluded,  no  maggots  will  make 
their  appearance  in  a  decomposing  moss  of  any  description. — 
Of  the  voracity  of  the  larvie,  and  the  rapidity  with  which  they 
uudergo  their  trimsfoTmations  and  pToj>agate  tlicir  kind,  some 
idea  may  be  formed  from  the  estimate  of  Liunotus, — that  three 
rii'ali-flies  and  their  progeny  would  devour  the  cikrcaaa  of  a  dead 
Uutse  more  speedily  than  a  Lion  would  do.  If  this  estimate  Is 
at  all  exaggerated,  it  is  probably  not  much  so.  Elenee  we  see 
tlie  vast  importance  of  ihusa  Insects  in  the  economy  of  Nature ; 
fur  they  arc  called  into  eziateuco  just  In  proportion  to  the 
demand  for  them, — the  eggs  of  the  patent  not  being  developed, 
nnleSB  they  are  deposited  in  a  fit  situation,  so  that  tbe  number 
of  individuals  will  not  be  increased  unless  there  is  matter  for 
them  to  feed  on, — whilst,  on  the  other  hand,  the  rapidity  of  the 
growth  and  nielamorphosea  of  these  Insects  is  greatly  increased, 
by  the  warmth  that  promotes  tbe  decomposition  of  the  suh~ 
stances,  which  llit-y  mv  deslincJ  to  remove. 


Frii.  tatk—fEernxis  AND  LAh". 


CESTRIDf,   OR    BOT-PLIBS. 

733.  Tlio  O^TiiiD^,  or  Boljtiet,  are  a  family  very  rem&rlc- 
Ma  in  regard  to  their  etructure  and  habits.  The  perfect  insects 
resemble  large  Moat-flics  in  form,  are  very  liairy,  and  liave  these 
liairs  coloured  in  rings,  like  Humble  Bees ;  but  they  are  seldom 
seen,  tlie  duration  of  their  lives  beingvery  short  in  this  condition. 
Tbeir  chief  peculiarity  consiata  in  the 
ubacnci)  of  any  proper  mouth  in  the 
Imago  (in  nliich  respect  there  is  «n 
analogy  with  the  Strcpeiptcra,  §  714), 
1  ■-"]       '""^  '"  ^^^  peculiar  habitation  of  tho 

Larva.  This  is  always  found  in 
living  animals, — its  situation,  hoW' 
ever,  varying  with  thu  species ;  nud 
aim iMt  every  herbivorous  animal  having  ono  or  more  peculiar 
to  it.  Tlio  egg  is,  in  some  coses,  deposited  by  the  parent  in 
situations  where  the  larva  may  burrow  into  the  flesh  ;  there 
it  occasions  inflammatory  tumors,  the  fluids  contained  in  vchtch 
afford  it  nourialimcnt.  These  have  an  evident  analogy,  there- 
fore, to  the  CynipidiB,  which  produce  Vegetable  galls.  In  other 
instances,  tbeeggsorlarvte,  existing  upon  spots  which  the  animal 
is  in  the  habit  of  licking,  are  conveyed  by  the  tongue  into  the 
mouth,  whence  they  pass  into  the  stomach.  There  they  remain 
until  full-grown  ;  and  then  they  quit  the  body  (as  do  also  those 
which  inhabit  tlie  flesh),  and  fall  to  tlie  grouml,  beneath  the  sur- 
face of  which  they  undergo  their  transformations.  The  larvai 
of  ono  species,  which  inhabits  the  Sheep,  are  fouml  in  the  frontal 
Minuses  of  tlic  skull.  Mau  is  subject  to  the  attacks  of  one  or 
more  epeoiea ;  whiuk  do  not,  however,  inhabit  this  country. 
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Divifliof.  11— APTEROUS  INSECTS. 

734.  Besides  the  foregoing  Ordera,  wo  must  inclade  three 
«tliors  in  tlie  Ciasa  iif  Insects,  on  accouot  of  their  correspondeiice 
with  it  in  general  structure  ;  altlioiigh  the}*  present  only  one,  or 
even  neither,  of  the  two  characters  which  have  beun  stated  to  be 
ita  pecnliar  diatinctiona, — namely,  the  presence  of  wings  in  the 
perfect  state, — and  the  metamorphosis. 


Order  IX.— APIIANIPTERA. 

'  735.     Of  the  throe  Apterous  orders,  this  one  undoubtedly 
pproachcs  noaicat  to  the  true  Insects ;    for  we  find  in  it  k 

netamorpliosis,  and  even  rudiments  of  wings  ;  whilst  the  etruu- 
tiure  of  the  mouth  most  nearly  approaches  that  of  the  Diptcra. 
The  Flea»  and  their  allies, 
which  constitute  this  order, 
resemble  the  Diptera  also  in 
their  suctorial  habits ;  and 
feed  eiiclusively  upon  animal 
juices.  Tlieir  larvse  come 
forth  from  the  egg  in  the  state 
of  minute  worms,  possessing 
considerable  activity,  and 
feeding  upon  animal  matter, 
in  the  midst  of  which  the  eggs  were  deposited  by  the  parent. 
Tlicy  afterwards  enclose  themsolvea  in  a  small  cocoon  of  silk, 
which  is  oftt-n  covered  with  dust ;  and  in  this  they  undergo  their 
change  into  the  Pupa  state.  In  tlic  Imago,  the  nidiments  of 
wings  are  visible,  in  the  form  of  Httlo  scales,  attached  to  the 
eecond  and  third  segments  of  the  body  ;  there  is,  however,  no 
proper  distinction  of  thorax  and  abdomen. — Tlie  Common  Flea 


Fin,  «1— Thi  Flu*.    iPii(«  (rr((Biu.> 
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is  known  to  every  one.  There  is  a  Terycnrions  species,  of  more 
minute  size,  in  ttio  West  Indies;  wliich  is  commonly  knonm 
under  the  name  of  Chiiiae  or  Jigger.  This  burrows  beneath  the 
skin  of  the  foot,  and  soon  acquires  the  size  of  a  pea,  by  the 
enormous  growth  of  the  abdomen  when  dbtended  with  cgj^ 
If  these  eggs  remain  to  lie  hatclied  beneatli  the  skin,  great  irrita- 
tion, and  oven  very  troublesome  aores,  are  sure  to  reanlt ;  and  it  is 
conscqiiently  necessary  to  extract  the  insect  entire,  with  great 
care.  v»  soon  ns  the  indication  of  its  preeeoce  is  given  by  a  slight 
itching  or  tingling. 


Obdeb  X.— ANOPLURA. 

736,     The  Insects  of  this  Order, — the  Loiue  and  its  allies, 

are  regarded  with  the  greatest  disgust  by  the  common  consent  of 
civiliied  Alan  ;  becaosc  their  presence  on  the  body  is  usually  an 
indication  of  a  gross  want  of  cleanlineaa  nf  liahit.  Most  of  the 
lower  animals,  however,  are  infesteil  with  one  or  more  species ; 
from  the  attacks  of  which  they  arc  not  able  to  defend  themselves  ; 
and  Man  is  subject  to  a  peculiar  disease,  which  seems  much  to 
favour  their  production.  They  undergo  no  metamoqilioBia  ;  and 
theit  generations  succeed 
eoch  otIioT  very  rapidly. 
They  are  destitute^  of  the 
Iruo  coMipound  eyes ;  but 
have  one  or  two  minute 
ocelli  on  each  side  of  the 
head.  The  legs  are  short, 
and  terniinated  by  a  strong 
nul,  or  by  two  opposing 
hooks  ;  whereby  these  ani- 
mals can  easily  fasten 
themselves  to  the  hairs  of 
quadrupeds,  or  the  feathers  of  birds;  of  which  animals  they 
sitck  the  blood,  and  upon  the  bodies  of  which  they  pass  their 
lives;  attaching  their  eggs,  too,  upon  these  cutaneous  appendages. 
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Tlie  numbttr  of  specie*  U  very  conBiderablo  ;  for  it  would  appear 
tliat  iiliiiost  every  quadruped  and  bird  has  »  kind  almost  peculiar 
to  itself. — the  same  Louse  not  being  found  upon  different  nnimaila, 
except  upon  such  as  have  analogous  characters  nud  habits ; 
TCliilst  one  animal  frequently  supports  two  or  more  species  of 
these  paroaitea. 


Ordkb  XL— THYSANOURA. 

737.  Ln  the  Insects  of  this  Order, — which  resembles  tlio 
preceding  in  neither  having  wings,  nor  undergoing  metamor- 
phosis,— there  is  a  remarkable  diversity  of  structure,  especially 
in  regard  to  the  mouth.  Some  of  tliem  possess  as  complex  a 
buocal  apparatus  as  the  Mandibuiute  Insects;  whilst  in  others 
there  is  scarcely  a  perceptible  opening.  The  same  is  the  case 
with  regard  to  the  eyes ;  these  organs 
being  fully  developed  in  some,  and  almost 
rudimentary  in  others.  —  The  Order 
coatains  two  familii's.  In  the  first,  the 
Lbpishis^  the  abdomen  is  furnished 
on  each  aide  with  a  r<iw  of  mnvrahle 
appendages,  like  false  legs  ;  and  is  termi- 
nated by  long  pointed  bristles,  of  which 
three  are  usually  most  remarkable. — 
The  M'lcfiilU  has  long  antonnie,  consist- 
ing of  a  great  number  of  joints  ;  its  palpi 
also  are  Tery  large ;  and  its  eyes  are 
composed  of  numerous  facets,  and  occupy 
nearly  the  wholo  head.  It  frequents 
stony  places,  and  leaps  well  with  the  aid 
of  tlio  appendages  to  the  tail.  The 
Lcfitma^ — of  which  one  species  is  known 
under  the  name  of  the  Siigar  Lmiae,  from 
its  aspect  and  habits, — has  the  eyes  very 
small,  composed  of  few  facets,  and  wide 
apart ;  its  body  is  flat,  and  is  terminated 
by  thrive  threads  of  equal  length,  not  fitted  to  assist  in  leaping. 


Flu.  4:(l.— Ma, HILU, 
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— In  thu  PoDUBiD.B.  the  appendagce  to  the  sides  of  the  abdomen 
nro  wanting  ;  but  tlifi  eitremity  of  it  is  prolonged  into  a  Torked 
tail,  by  whicli  these  iiiaecta  can  cxucute  very  surprising  leaps. 

This,  when  not  in  action,  is  bent 
forwards  boncutli  the  abdomen ; 
and  it  ia  by  tho  sudden  ex- 
tension or  it,  that  the  leap  is 
produced-  From  this  con- 
fumiatitin,  the  Poduriu  ore 
commonly  known  under  tlic 
name  of  Sprinif-taiU.  The 
scales  with  which  their  bodies  are  covered,  ore  objects  ot 
freat  interest  to  tlie  Microscopist ;  for  they  hare  a  most 
elaborate  and  minute  structure,  wliitli  can  only  bo  made  out  by 
in9tnimeuts  of  the  best  quality ;  hence  they  ixe  very  valuable 
u*l  ulyecU. 


PlO,  VU — PaDPU. 


CHAPTER  IX. 


OF   THE   CLASS  OF  ARACHMDA. 

738.  This  clasa  is  composed  of  Articulated  animals,  whicli 
have  a  great  analogy  witli  Insects, 
aad  which  ate  equally  fitted  to  live  in 
the  air  i  but  which  are  diatinguished 
from  them  at  the  firat  glance,  by 
the  general  form  of  the  body,  and  by 
the  number  of  limbs ;  and  which 
diiTcr  also  tirom  those  animals,  in 
several  important  particulars  of  their 
intfmal  structure.  All  the  Arach- 
nida  have  the  head  united  with  the 
thorax,  and  are  destitnte  of  antennce  ; 
they  have  /our  pairs  of  legs  and  no 
vings;  most  of  them  breathe  by 
means  of  air-sacs,  instead  of  by  pro- 
longed tracheffi  ;  and  nearly  all  of 
them  have  a  complete  circulating 
apparatus. 

739.  The  tegumentary  skeleton  of  Arachnida  is  generally 
less  firm  than  that  of  Tnsecta  ;  imd  their  body  is  composed  of  two 
principal  parts,  nearly  always  distinct ; — one  called  the  cepialo- 
tkorax,  because  it  b  formed  by  the  head  and  the  thorax  united 
into  a  MDgle  mass  ; — the  other  termed  the  abdomen,  and  com- 
poeed  sometimes  of  a  series  of  distinct  rings  (such  as  we  see  in 
the  Scorpions — Fig.  447),  and  sometimes  of  a  soft  globular  mass, 
without  any  evident  divisiooa  (as  is  the  case  among  the  ordinary 
Spiders— Fig.  442). 

740.  The  organs  of  locomotion  are  all  fixed  to  the  cephalo- 
tborazi  and  consist  of  eight  legs,  very  similar  to  those  of  Insects, 
and  nearly  always  terminated  by  two  hooks.     In  general  theit 
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ORGANS  OP   SENSE    IN    ARACHSIHA. 


length  is  conaidenible  and  they  easily  break  ;  bnl,  as  atnoDgm  iLe 
Cnistacea,  tho  stump,  after  being  healed,  produces  a.  new  limb  ; 
Trliicb  grows  by  degrees,  and  becomes  similar  to  the  one  of  which 
the  animal  had  been  deprived.  The  Araclmida  never  present 
any  vestige  of  wings :  and  their  abdomen  is  always  entinly 
destitute  of  locomotive  appendages. 

74).  Upon  the  anterior  portion  of  the  cephalo-thorax,  we 
find  the  mouth  and  eyes.  These  last  organs  are  always  simple, 
and  of  considerable  number.  We  may  generally 
count  eight,  and  in  each  of  them  may  bo  dis^n- 
gnished  a  transparent  cornea,  beliiud  wliich  is  found 
a  crystalline  lens,  and  a  vitreous  humour  ;  then  a 
retina  formed  by  the  termination  of  an  optic 
nerve,  and  an  envelope  of  colouring  matter, — 
Nothing  is  known  regarding  the  instruments  by  which  tbs 
sense  of  bearing  operates  in  tho  Arachnida  ;  but  there  ore 
Humorous  proofs  of  the  existence  of  such  a.  faculty  aniongst 
these  animals  ;  and  it  would  even  appear  that  certun  of  them 
are  sensible  to  the  charms  of  Afusic. — Thn  sense  of  touch  is 
exercised  principally  at  tho  extremities  of  the  legs,  and  by  the 
appendages  with  which  the  mouth  is  furnished. 


Flo-USi 


Fis.  437.— SBCTiojf  DT  tii'CBPiijiui>.TnoajtioriMTaj.LB,  tbnwlD^nieiiminpnnQnlDrthtf 
Darrout BytdD :  efp cepbaluthMix ;  ffi.inuiiUbl«:f)  mg*rabk1itxik  which  unaEii4r«« 
Hi  b.  momh  ;ff.wipUt^ft  ;f,  ■rnmu'h  ^aA,  dtIjiIq  of  aTHlotltvn  l ft  ceplmlLa  rujaILuu  ; 
(  faaf[LiDiito  mjiM  of  Ibvtboni ;  cii.  mrdit  w^tchuniEfl  II  lo  Iha  ^IxlipmlnA]  guifiift  ^ 

742.     The  nervous  system  of  the  Araclmida  presents  very 
great  differences ;  sometimes  (araougst  the  Scorpions  for  ex- 
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stnple)  it  ie  composed  of  a  series  of  eiglit  ganglionic  maEi^ei, 
united  togettier  by  double  corda  of  communication,  and  forniing  a 
chain  extended  from  one  end  of  the  body  to  the  other,  in  nearly  a 
DDiform  manner;  in  other  instances  (asnmongat  the  Spiders,  &c.) 
we  6Dd  all  the  ganglia  of  the  thorax  united  into  a  single  mom 
((,  Figs.  437  and  439),  whence  two  cords  proceed  backwards, 
which  go  to  a  single  abdominal  ganglion.  In  other  respects, 
the  general  arrangement  of  these  parts  is  always  the  same. 
The  anterior  ganglia,  situated  before  or  above  the  oesophagus, 
and  most  commonly  couddered  as  representing  thebratn  of  these 
animals,  give  origin  to  the  optic  nerve  in  front,  and  are  con- 
tinuous behind  with  the  collar  of  nerves  surrounding  the  ffiaopha- 
gna ;  the  other  ganglia  are  situated  below  the  alimentary  tube,  and 
Knd  nerves  to  the  limbs,  to  the  appendages  of  the  abdomen,  &o. 

743,  The  Arachnida  are  cnruivorous,  but  in  general  confine 
themselves  to  sucking  the  juices  contained  in  the  bodies  of  tlieJr 
victims ;  and  in  order  to  enable  them  more  cosily  to  effect  the 
capture  of  animals  of  whose  strength  they  would  be  aCrsid, 
Nature  lias  endowed  many  of  them  with  a  poisonous  apparatus. 
The  greater  part  are  supported  on  Insocts,  which  they  seize  wliil.it 
alive ;  some  of  them,  however,  live  as  parasites.  Among  tho 
first,  the  mouth  is  supplied  with  a  pair  of  mandibles,  furnished 
with  moveable  hooks,  or  formed  like  a  pair  of  pincers, — with  a 
pair  of  thin  or  lamellatcd  maxilla;,  each  bearing  a  large  feeler 
more  ot  leas  resembling  a  leg, — and  with  a  lower  lip.  Amongst 
the  parasitical  Arachnida,  the  mouth  has 
the  form  of  a  small  trunk,  from  which 
there  issues  a  kind  of  lancet  formed  by 
the  maxillie. 

744.  The  moveable  hook  of  the 
raandibleB  has  a  small  opening  near  its 
extremity,  which  ia  the  orifice  of  tlio 
excretory  canal  of  the  poison-gland  al- 
ready mentioned ;  and  the  liquid,  which 
it  pours  into  the  bottom  of  the  wounds 
made  with  tlio  mandibles,  almost  immediately  causes  the  destruc- 
tion nf  the  animal  attacked  ;  but  it  is;  too  weak  to  injure  Man. 
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745.  Certain  of  the  ArftchoiiLi  are  provided  with  another 
poiaon  apparatus,  destined  for  the  same  use,  saA  serving  equalty 
B0  a.  weapon  of  defcDce  :  such  \e  the  hook  by  wliich  the  abdomen 
of  Scorpions  ia  terminated  (Fig.  449).  This  sting  has  beneath 
its  point  several  openings,  wliich  communicate  with  a  poison- 
gland  ;  and  the  ating  of  these  Arachnida  often  proves  mortal, 
even  to  animals  na  large  aa  Dogs.  Tlie  large  Scorpions  of  worm 
coantries  are  fatal  even  to  Man,  but  the  sting  of  the  apecies 
which  inhabit  Europe  never  appears  to  be  mortal ;  there  usually 
results  from  it  a  local  inflammation  more  or  less  violent,  accom- 
panied by  fever  and  depression,  and  sumetimes  by  vomiting, 
pains  in  the  whole  body,  and  trembling.  To  overcome  these 
attacks,  physicians  advise  the  use  of  ammonia  (or  spirit  of  liarts- 
hom),  administered  internally  as  well  as  externally ;  and  the 
application  of  emollient  aahatancee  to  tlie  wonnd, 

74G,  The  intestinal  canal  is  generally  very  simple ;  but  has 
sometimes  CJecal  appendages,  which  penetrate  even  into  the 
interior  of  the  limbs.     In  general,  tubes  analogous  to  the  biliary 
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vessels  of  insects  open  into  the  inteetine  near  the  anua;  hut 
UDongBt  Bome  of  the  Arachnida,  such  u  the  Scorpions,  there 
exiata  a  liver  con^posed  of  four  glandular  clusters.     It  is  also  in 
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the  neighbourliood  of  the  anal  opening,  that  we  find  tlie  secret- 
ing glanda  of  the  silky  matter ;  and  also  tlie  spinneret?,  by 
whose  aid  Beveml  of  the  Arochnida  weave  fur  themselves  webs, 
which  are  often  very  extensive  and  of  ejtreine  delicacy. 

747.  The  respiratioa  of  the  Arachnida  is  aerial,  like  that  of  In- 
eecCs,  and  is  BOTnetiTiieB  effected  fay  means  of  traeliete  ;  but  among 
the  greater  part  of  these  animals,  and  especially  amongst  tlie 
Spiders  and  Scorpions,  it  is  concentrated  in  certain  vei^icles  lodged 
ill  the  abdomen,  and  called  pulmonary  sacs.  These  last  organs 
have  in  their  interior  a  multitude  of  membranous  plates,  arranged 
like  the  leaves  of  a  book  :  and  they  thus  bear  a  stronger  resem- 
blance to  internal  gills,  than  to  true  lungs.  Each  sac  receives  the 
urbyan  opening  situated  on  tbe  lower  side  of  the  abdomen  ;  and 
there  ore  sometimes  two,  sometiiiics  four,  or  even  eight  of  these 
stigmata.  Certain  Arachnida  possess  at  tlie  same  time  both  pul- 
monary sacs  and  tracheie ;  the  Se^tttrue  are  thus  formed. 
Others,  such  as  the  Pieudo-Scorpioni  and  MiUt,  are  provided 
with  tracbeiE  only.  Tliese  tubes  have  the 
same  structure  as  in  Insects;  and  the  air 
penetrates  to  tbem  by  two  very  Bmatl 
stigmata,  situated  on  the  lower  side  of  the 
abdomen. 

748.  The  blood  is  white  among  all  the 
animals  of  this  class.  The  pulmonary 
Anchnida  are  furnished  with  a  complete 
circulating  apparatus.  The  heart,  situated 
on  tlie  back,  has  the  form  of  a  long  vessel, 
and  gives  origin  to  different  arteries;  the 
blood  after  having  traversed  the  body  is 
returned  to  the  pulmonary  sacs,  and  arrives  """."n— H«wor*BnDM! 
at  tbe  heart  after  following  a  course  similar 
to  that  which  it  traverses  in  the  Crustacea 
(Axui.  PavsioL.  §  292).  Amongst  the 
Anchnida  whose  respiration  is  effected  only  by  the  aid  of  tracbete, 
the  apparatus  for  circulation  is  but  little  developed ;  there  appears 
Id  be  only  a  simple  dorsal  vessel,  without  arteries  or  veins. 

749.  The  Arachnida  lay  eggs  like  Insects ;  and  the  mals 
differs  in  general  from  tlie  female  in  the  form  of  its  maxillary 
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pilpi,  whoso  use  appean  lu  W  rery  iiiipi>rtaul ;  a  grtwt  nanib«r 
of  these  aaimsla  envelop  their  eggs  in  a  cocoon  of  silk ;  and 
sometimes  the  mother  remaies  with  her  yoimg  family  to  protcot 
it,  and  even  carries  the  young  ones  on  her  back  when  they  ano 
ti)o  weak  to  walk.  All  these  animals  undergo  seTernl  changes 
before  they  arrive  at  adult  age ;  and  certain  of  them  experience 
a  specie*  of  metatnorpbosU,  for  there  &re  some,  whose  liniba 
connst  at  fint  of  only  three  pair,  and  which  acquire  a  fourth  at 
a  period  more  or  less  advanced. 

750.  The  Arachnida  are  endowed  with  varied  instincts,  which 
are  sometimes  not  less  remarkable  than  those  of  Insects;  and  we  are 
perhapseven  to  attribute  to  them  higher  faculties;  for  some  animals 
of  this  class  are  capable  of  undergoing  a  kind  of  education,  and 
give  evidences  of  a  certain  degree  of  Intelligence,  Several  of  them 
use  particular  stratagems  to  carry  off  their  prey ;  and  others 
display  singular  industry  in  the  construction  of  their  habitations. 
We  have  elsewhere  bad  occasion  to  speak  of  the  remarkahle  nest 
of  the  Mtigale  {Amm.  Physiol.  S  700) ;  and  the  webs  which  our 
garden  Spiders  spread  with  such  admirahle  regularity,  ara 
equally  curious.  The  silk  with  which  these  animals  tlius  con- 
struct retreats  for  themselvoB,  spread  snares  for  their  prey,  and 
form  cocoons  for  their  eggs,  vs  secreted  by  an  apparatus  situated 
in  the  posterior  part  of  the  abdomen.     This  apparatus  consists 

of  several  bundles  of  vcssela,  twisted 
together,  and  terminating  in  minute 
apertures,  which  are  pierced  at  the 
summit  of  four  or  six  conical  or 
cylindrical  projections,  called  »pin- 
fifi-fU,  and  situated  at  the  end  of 
tin;  tail.  The  gluey  matter  thrown 
out  through  these  poreSi  acquires 
eoDsistency  hy  its  contact  with  tlie 
air,  and  consists  of  threads  of  an 
extreme  fineness,  and  a  length  not 
less  remarkable  ;  by  the  help  of  its 
feet,  the  animal  collects  a  number  of 
these  threads  into  &  single  cord ;  and  each  timo  that,  in  balancing 
itself,  the  f'pinnci'cts  touch  the  body  upon  wliich  it  rests,  it  there 
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fastens  tba  end  of  one  of  tlieae  tbrcods,  of  which  the  opposite  ex- 
trcmitj  is  still  incloBed  in  the  secreting  apparatus,  and  of  wliich  it 
can  conaeqiicnlly  increase  the  length  at  pleasure.  Tlie  colour  and 
tbickoesB  of  these  threads  vary  greatly  ;  a.  Mexican  Spider  forms 
a  web  composed  of  red,  yellow,  and  black  threads  interwoven 
with  astonishing  skill ;  and  it  has  been  calculated  that  ten  thou- 
sand threads  from  the  pores  of  a  single  spinneret  of  some  of  our 
common  Spiders  do  not  equal  in  thickness  one  of  onr  own  hairs  ; 
whilst  among  other  species  inhabiting  warmer  climates,  they  form 
gncli  strong  webs,  that  they  are  sufficient  to  stop  small  birds,  and 
even  Man  has  to  use  some  efTort  to  break  them.  The  manner 
in  which  Spidera  tinploy  tlioir  skill  in  working,  ia  subject  to  no 
less  variation ;  some  of  them  ore  satisfied  with  spreading  their 
threads  irregularly ;  others  weave  a  web.  whose  meshes  aro  of 
extreme  regularity.  Sometimes  we  see  them  motionless  in  the 
middle  of  their  web,  watching  for  their  prey  ;  at  other  times 
they  conceal  themselves  in  a  retreat,  which  they  construct  very 
near,  and  which  baa  in  some  instances  the  form  of  a  silky  tube, 
in  others  that  of  a  small  cup. 

751.  The  AnACUNisAare  divided  into  two  orders,  according 
to  the  structure  of  the  organs  of  respiration  and  circulation. 

I.  The  Puimonary  Arachnida ;  which  are  principally  charac- 
terised by  the  existence  of  pulmonary  cavities,  and  by  a  vasuular 
apparatus ;  but  we  may  also  recognise  them  by  other  pecnliori- 
ties  of  structure ;  thus  the  number  of  their  eyes  is  six,  eight,  or 
even  still  greater,  and  we  also  find  two,  four,  or  eight  stigmata 
on  the  under  part  of  the  abdomen.  The  general  form  nf  these 
animals  varies ;  seme,  as  the  Spiders,  have  a  globular  body,  with 
spinnerets  at  its  extremity,  and  the  palpi  small ; — whilst  In  other 
instances,  as  the  Scorpions,  tbe  body  is  lengthened,  and  composed 
of  several  rings,  the  palpi  large,  extended  like  arms,  and  armed 
with  pincers ;  and  the  abdomen  is  not  terminated  by  spinne- 
rets, but  usually  by  the  poisonous  apparatus. 

II.  The  TraiJteori/  Arachnida;  which  have  no  pulmonary  sacs, 
but  breathe  by  tracheie  like  Insects,  and  appear  to  have  no  com- 
plete vascular  apparatus  for  the  circulation  of  the  blood.  Some  of 
them  have  no  eyes ;  and  amongst  those  whicli  possess  these  organs, 


:I16  ORDBB  FDLUaltAKIA. — SPIttESS,   KTV. 

we  never  find  more  than  two  or  four.  Sone  of  thece  Mitmala, 
known  undET  the  name  of  FaUt-Scorpiom,  very  mach  resemble 
Spiders,  and  are  remarkable  for  the  length  of  their  limbs  ;  otherv 
have  the  mouth  funned  for  Bucking,  and  constitute  the  family  of 
Aearida,  or  Uite«. 


Ohoer  I.— PULMONARU. 

73'2.  By  the  charHirlers  just  now  stated,  tliia  order  mt,y  be 
divided  into  two  sections ; — the  Arineida,  or  SpiiUrt,  liaring 
email  fool-Uke  palpi,  not  terminating  in  pincers ;  and  the 
Pedipalpi,  or  Seorpiont  and  their  allies,  having  very  largo  palpi, 
which  terminate  in  pincera  or  large  hooks. 

753.  SectioB  I.  Aranbida.  The  Arachnida  of  this  group 
aQ  agree,  more  or  less  closely,  with  the  common  Spider,  in  their 
form  and  structure.  TIteir  cephalotliorax  appears  aa  if  composed 
of  but  a  single  segment,  and  ia  covered  with  a  sort  of  homy 
buckler,  usually  of  oval  form  ;  the  abdomen  is  appended  to  it  by 
a  very  short  footstalk,  and  usually  consiatia  of  a  soft  and  tumid 
mass.  Tlie  eyes  are  nearly  always  eiglit  in  number  ;  although 
there  ore  sometimes  but  six.  The  mandibles  terminate  in  a  very 
sharp  moveable  hook,  whicb  is  pierced  near  its  extremity  by  a 
small  aperture,  serving  elb  a  pfissage  for  the  poison  secreted  by  > 
gland  lodged  in  the  preceding  joint.  The  legs  are  Inserted 
almost  in  a  circular  manner  around  the  cephalothortvx  (Fig.  439) : 
they  are  all  of  nearly  the  same  form  ;  and  each  of  ihem  is  com- 
posed of  seven  joints,  the  last  being  armed  with  two  hooks, 
which  are  commonly  toothed  like  a  comb.  The  pulmonary  sacs 
in  this  order  are  only  two  in  number,  or  may  even  he  reduced  to 
a  single  one  ;  they  ore  placed  near  the  base  of  the  abdomen,  and 
their  position  is  indicated  externally  by  a  brownish  or  whitish 
spot.  All  the  members  of  this  section  are  provided  with  spin- 
nerets ;  but  it  is  only  in  a  comparatively  small  number,  that  we 
find  the  power  of  constructing  silken  webs  of  any  great  extent. 
The  Araneida  ate  divided  by  M.  Walcknaer,  who  has  made 
this  group  his  especial  study,  into  families,  according  to  the 


CLA8S1FICATI0S   OF   SPIDERH. BUNTINO   ttPIDBRS. 


217 


I.  VmtHTB,  incBiMDtly  ruD- 
Dfng  or  lEipibg  aboul  Ibe 
TicinHjr  of  tboii  ohodo,  to 
chup  aad  calcb  ibcir  piey> 

Fll.  V>a»>Tts,RsDilcriligibn«il, 
kod  incciinQtly  lookinf*  out 
forprej.  Notiicd  rcBidcncfl 
iiccpt  U  the  period  of  o»i- 
pDviioo. 
IlL  EuuHTEi,  prowlinp  nljout 
tbc  baighboiirlinfxl  ff  ilioir 
a«tt,  or  Dcnr  tbv  ilirwli 
J  which    t)iej    throw   out    to 

Caleb  their  prcf . 


UTangemeot  of  tlie  mandibles  ami  eyes,  which  corresponda  very 
remarkably  with  their  reepeclive  modes  of  life.  These  bmiliea, 
and  their  principal  eubdiviuons,  are  as  folloivs  ; — 

LfttwiucoLx.  hiding  id  holes  wad  liiiutei- 
TuBicoLB.  Jocloiing  tlieimelvdi  in  fltlken  (u1hi«» 
CxLLuucoL^t   iheLuiriDg   thotufolvvt   in   amtM 

ulJ>. 
Cuuaiin,  running  iwiftly  W  aldi  their  prej', 
SiLTi7au»,  leijiing  (Qil  (pringitig  with  igility 

IG  KIM  tlinir  yny. 

LiTEUbuos,  WftLking  and  runniii|f  tidewayt  oi 
bukwirdi;  ocuiloniUj  tbrowing  oul  Ibmdi 
to  entnp  llinr  prej. 

Xetidelx,  going  mbnud,  hitl  tnakin^  fc  web  For 
ibcir  nettt,  wlionce  iuue  Ihmdi  lu  rnlnp 
ibBir  pre  J. 

FiLiTDiC,  going  ibnwd,  but  ipreidiBg  1ou( 
ihrrkdi  of  >i1k  ibotit  l)iD  placoi  when  they 
prnwl,  in  or<lcr  lo  euimp  their  prey. 

TiFiTEui,  (pinning  greui  web*  of  t  eloM  leilure, 
uid  dwelling  therein  ia  catch  their  prpy. 

O&BiTKLS^  ftprending  Bbioatl  ^eba  of  a  regular 
and  open  texture,  ertli or  citriilor  or  vpiral.and 
remaining  lo  the  middie  or  on  one  side  lo 
Caleb  their  prey. 

RvTitiLAt  tpinning  webi  of  an  open  tncibwDrkf 
and  of  an  inegulat  rafa],and  remaining  in  Iha 
middle  ut  gu  one  liile  lo  kIu  tholr  prvy. 

AauiTai.B.  tpreading  fllamenM  in  the  water  to 

onirap  tbeir  pie^. 


IV.  SaoiHTn,  apinnlnf  largo 
■cbi  to  entrap  iheir  prey, 
lying  in  wall  in  tho  middle 
ir  at  the  tide. 


V.   NaTtiTTB,  ntimming  in' 
water,  aud  then  ipnading 
theii    BiiDiesli    la    eulrap 
Ihait  prey. 


7S4.  The  firat  family,  that  of  the  YBNANTBa,  or  Hunting- 
Spiiltri,  may  be  mtturolly  divided  into  two  groupi ;  the  first 
being  more  acdentary,  and  the  second  more  active.  At  the 
head  of  the  first  group  stands  the  tribe  of  Litebricol£,  whiuh 
oonaists  of  the  genus  Mggale  (Fig.  435)  and  ita  allies  ;  these  are 
tho  largest  of  the  whole  family,  some  of  them  occupyiog,  in  ft 
atate  of  repose,  a  circular  epaeeof  six  or  seven  inobes  in  diameter. 
They  form  their  nests  in  the  slits  of  trees,  beneatli  the  barb,  in 
the  cavities  of  stones  and  rocks,  or  on  tlie  surface  of  the  leaves 
of  vanotiB  trees.  Some  of  them  burrow  deeply  into  the  ground, 
choosing  dry  shelving  situations  exposed  to  tho  sun,  and  con- 
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■tracting  Bubterranean  cylmdrival  galleries,  often  two  fe«t  deep, 
and  BO  tcirtuuiiB  that  it  is  difficult  tu  follow  them.  These  tbey 
lino  with  a  silkea  tube,  forming  itt  its  entrance  u  moveaLle  lid, 
composed  of  silk  and  earth,  attached  to  tlie  silken  liuing  by  a 
aort  of  hinge ;  and  this  is  adapted,  by  its  sizo,  situation,  and 
weight,  to  eloec  the  opening  so  precisely,  as  scarcely  to  allow  its 
entrance  to  be  diatingiilahed  from  the  neighbouring  soil, — shotting 
of  itself  when  the  Spider  enters  its  retreat  or  passes  out  of  it. 
When  an  attempt  i»  made  to  open  it  from  without,  the  Iklygsle 
holds  it  down  firmly  with  its  hooked  feet.  The  Mygale  'spins 
D  sort  of  cocoon  around  its  eggs,  enclosing  a  hundred  or  more  ; 
they  are  hatched  within  it,  and  the  young  undergo  their  first 
changes  before  quitting  it.  Tlie  various  species  of  this  group 
are  inhabitants  of  tropical  and  the  warmer  temperate  climates; 
it  is  only  in  the  former,  that  we  find  those  of  largest  size. — The 
TcmcoLM  and  Cei.lulicol^  are  not  sufficiently  distinct  from 
the  preceding,  to  require  particular  notice.  They  are  mostly  of 
smaller  size,  and  inhabit  temperate  climates,  where  they  may  he 
considered  as  representing  the  Mining  Spiders. 

755.  The  tribes  of  Gorsorks,  or  Ranntri,  and  SALTATOBiia, 
or  Leaperi,  forming  the  second  division  of  the  Hunting -Spiders, 
are  distinguished  by  the  activity  with  which  they  pursue  their 
prey.  The  former,  which  are  sometimes  called  Wolf-Spiders, 
have  the  legs  adapted  for  running,  and  live  mostly  npon  the 
ground.  Those  of  the  genua  LycOKiu  dweU  in  holts  wliioli  they 
have  formed,  lining  their  inside  with  silk,  and  increasing  their 
size  OS  they  grow.  Some  of  them  take  up  their  abode  in  holes  of 
walls,  where  they  make  silken  tubes  ;  the  outside  of  which  they 
cover  with  earth  or  sand,  ond  in  which  they  moult  or  hybernate, 
having  first  closed  the  entrance.  The  females  also  lay  their 
eggs  in  those  tubes  ;  inclosing  thorn  in  a  silken  cocoon,  or  egg- 
case,  which  they  cany  about  with  them  when  they  go  out  to 
hunt.  The  young  ones  fasten  themselves,  ns  soon  aa  they  are 
hatched,  upon  the  body  of  their  parent ;  and  there  remain 
attached,  until  they  are  sufficiently  strong  to  seek  their  own 
food.  These  Spiders  are  very  voracious,  and  defend  their  habita- 
tions and  young  with  great  courage.     A  species  of  this  genus, 
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tlie  Tarmtula, — ao  named  from  the  city  of  Tnrentum,  in  Italy, 
in  the  ntiigbbourhood  of  whicb  it  ia  common, — is  very  celebrated 
on  account  of  ite  reputed  venomtjiia  powers.  Like  all  the 
Spiders,  it  haa  a  puison-gland  in  its  mondiblea ;  but  the  idea  tbat 
its  wounda  arc  followed  by  death,  or  by  a  complaint  termed 
Tar.inttain,  which  can  only  be  cured  by  the  aid  of  music  and 
dancing,  baa  originated  in  tho  imagination  only. — Some  speciea 
of  the  genus  Dolomedes  live  npon  the  tops  of  trees,  upon  the 
leaves  of  nliicb  tliey  make  a  funncl-ahaped  silken  nest ;  whilst 
others  inhabit  plants  in  the  neighbourhood  of  water,  on  which 
they  find  their  prey, — running  upon  its  surface  with  surprising 
quickness,  and  even  entering  it  witliout  being  wetted. — The 
Spiders  of  the  tribe  of  Saltatoiibs,  or  Leapon^  have,  aa  might 
be  anticipated  from  their  name,  the  legs  fitted  rather  fur  leaping 
than  for  running.  One  of  these  is  very  common  in  summer  upon 
walls  and  windows  exposed  to  the  sun  ;  and  its  habits  may  be 
watched  with  mucli  interest.  It  moves  in  short  leapa,  and  stops 
suddenly  at  intervals,  raising  itself  upon  ita  logs,  as  if  to  survey 
the  neighbourhood.  When  it  discovers  a  fly,  or  especially  a 
gnat,  it  approaclies  it  cautiously  until  within  leaping  distance  ; 
when  it  darts  upon  it, — not  fearing  to  take  even  a  perpendicular 
leop,  because  it  olwaya  at  the  same  time  anspenda  itself  by  a 
thread,  which  it  winds  off  as  it  advances.  This  thread  also 
serves  to  suspend  it  iu  the  air,  and  enables  it  to  mount  up  again 
to  the  spot  from  which  it  leaped,  or  to  sustain  it  whilat  the  wind 
carries  it  from  place  to  place.  Many  species  of  this  group 
construct,  amongst  leaves,  imder  stones,  &c.,  silken  ncsta,  in  the 
form  of  oval  sacs,  open  at  each  end  ;  into  which  they  retire  in 
order  to  take  rest,  to  moult,  and  to  take  refuge  against  the 
inclemency  of  the  weather.  If  menaced  with  danger,  they 
quit  these  retreats,  and  run  off  very  rapidly.  Some  species 
(^instruct,  with  the  same  material,  a  kind  of  tent,  which  serves 
as  the  birthplace  of  their  posterity,  and  in  which  the  young 
reside  for  some  time  with  their  parent. 

756.  The  family  Vagantes,  or  H'andtriiig  Spiilfrt,  consists 
of  the  single  tribe  LAitnioRADA  :  the  name  of  which  (meaning 
Side- Walkers)  expresses  the  curious  power  which  they  poeseas. 
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of  moving  sideways.  They  coixluct  uii  towards  the  web-apio' 
ning  Spiders,  id  using  tlieir  silken  threads,  nnt  only  fbr  tlw 
construction  of  habitations  for  themeeWes  or  of  envelopes  far 
their  eggs,  but  also  for  tlie  purpose  of  entrapping  prey.  The 
thread),  however,  are  not  arranged  with  any  regularity,  but  are 
laid  singly.  These  Spiders  generally  remain  at  rest,  with  the 
legs  spread  out,  upon  the  leaves  or  stems  of  plants ;  runniogf 
however,  with  great  rapidity,  in  pursuit  of  their  prey,  when  it 
comes  within  their  reach.  Others,  however,  live  in  roclty 
places  ;  and  have  the  feet  so  formed,  that  they  can  adhere  even 
to  very  smooth  surfaces,  in  any  position  of  their  own  bodies. 
They  usually  construct  very  elaborate  cocoons  for  the  proteotioa 
of  their  eggs.  Those  which  live  among  plants  affix  tlie  cocoons 
to  the  loaves,  and  draw  together  their  edges  so  as  to  conceal 
tbam.  Those,  on  the  other  hand,  which  live  upon  rocks,  usuaUf 
conceal  the  cocoon  within  their  own  dwelling-place;  which  ia 
an  oval  conical  tent,  something  like  a  Limpet  in  form,  attached^ 
at  its  hose  to  the  rock,  but  having  an  aperture  at  each  end, 
furnished  with  a  kind  of  valve  through  which  the  animals  go  in 
and  out.  The  outer  covering  of  this  lent  is  composed  of  a  sort 
of  yellowish  tafFety,  thin  (like  the  skin  of  an  onion),  but  reMsU 
JDg;  whilst  the  inner  covering  is  soft  and  pliant. 

757,  The  Spiders  oF  the  family  Errantes,  or  Prowltrt,  are 
divided  into  two  groups,  chiefly  according  to  the  situation  in 
which  they  throw  out  the  silken  lines  for  the  entanglement  of 
their  prey.  The  first  tribe,  that  of  Nitidel.c,  contains  species 
that  only  prolong  these  threads  &om  their  nests,  which  are 
formed  under  stones  in  holes  of  walls,  the  hollows  of  leaves,  and 
similar  situations.  Tlieee  species  much  resemble  those  of  the 
lost  tribe  in  their  habits ;  but  differ  in  many  points  of  structure. 
— In  the  second  tribe,  the  Filitel^,  the  threads  are  spread 
about  the  places,  in  which  these  Spiders  prowl  in  pursuit  of  their 
prey.  Among  these,  the  Clotho,  which  inhabits  Kgypt  and  the 
South  of  Europe,  ia  remarkable  for  the  curious  habitation  which 
it  constructs  for  its  young.  This  ia  a  kind  of  limpet-shaped 
cocoon,  about  an  inch  ia  diameter,  of  which  the  circumference 
has  seven  or  eight  festoons  ;  the  points  of  these  festoons  being 
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aiaoe  fixed  to  the  stone  by  means  of  threads,  whilst  the  edges 
are  left  free.  This  singular  tent  is  at  first  eotnposed  of  only 
twn  folds,  between  which  the  Spider  takes  its  stnttou.  But 
BUbiieqiiently  it  adds  additioDal  folds ;  and  when  the  period  of 
reproduction  arriTes,  it  weaves  another  apartment,  of  a  softer 
texture,  expressly  for  the  reception  of  the  sacs  of  eggs,  and  of 
the  young  when  hatclied.  The  inside  of  its  habitation  is 
singularly  clean.  The  bags  in  which  the  eggs  are  placed,  are 
about  one-third  of  an  inch  in  diameter  ;  and  there  are  from  fonr 
to  six  of  them  in  each  habitation.  The  eggs  are  not  deposited 
until  the  end  of  December  or  January  ;  and  they  are  enveloped 
in  fine  down,  to  guard  them  from  the  cold.  The  parent  creeps 
in  and  out  heneatb  the  edges  of  the  festoons ;  and  supplies  her 
young  with  food,  for  some  time  after  they  are  hatehed.  When 
they  are  able  to  dispense  with  maternal  coree,  they  quit  their 
common  habitation,  and  form  separate  abodes;  and  the  parent 
dies  within  her  tcnt- 

758,  The  lost  family,  SEnEXTEs,  or  Sedentary  Spideri,  contains 
all  those  species  with  which  we  are  most  familiar,  from  the  annoy- 
ance they  cause  us  by  the  construction  of  their  webs  in  onr 
bouses  and  gardens. — Of  the  first  tribe,  Tapitel*, — which  con- 
struct a  sort  of  tapestried  web  of  close  texture,  within  which  they 
dwell  and  wait  for  their  prey, — the  common  Hou»e-tpiiJ«r  is  a 
characteristic  example  (Fig  442). — The  Spiders  of  the  second 
tribe,  Orbitel.i::,  have  the  abdomen  larger,  softer,  and  more 
coloured  than  the  preceding ;  they  make  their  webs  with  regular 
meshes ;  arranged  in  concentric  circles  crossed  by  straight  radii  j 
and  they  usually  remain  stationary  in  the  centre,  in  a  reversed 
position  (Fig.  443).  Many  species,  however,  construct  for 
themselves  a  cavity  or  cell,  which  is  sometimes  horizontal  and 
■ometimes  perpendicular,  near  the  edges  of  the  net.  Of  this 
group,  the  genus  Epcira  is  the  principal ;  of  which  several 
species  abound  in  our  gardens,  especially  during  the  autumn.  The 
eggs  are  deposited  by  the  parent  at  the  commencement  of  cold 
weather,  in  angles  of  the  ceilings  of  rooms,  passages,  &c.,  near 
gardens ;  they  are  enveloped  in  a  loose  white  n-eb ;  and  are 
hatched  in  the  spring  of  the  following  year.     Some  species  of 
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in  itB  habits.     The  nntiToi  of  New  Holliind  and  the  South  Si-a 
IsUnda,  when  in  want  of  other  food,  are  said  to  devour  a  species 

of  Epeira.  —  The 
RetiteLig  bear  ■ 
close  resemblance  to 
the  preceding,  both 
iD  the  aspect  of  their 
bodies,  and  in  the 
conatructionoftheir 
webs ;  hut  tliesc  are 
not  formed  on  a 
regular  plan,  the 
pts.  i4a.~Eratu  numat,  threads   crossing  in 

all    directions    and 
leaving    irregular    niealiea.      When    their  pre.T   in   entanplcd   in 
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their  web,  they  whirl  threads  around  it,  so  na  to  secure  it 
effectually.  They  take  great  pains  in  the 
preservation  ot  tlieir  eggs,  and  do  not  leave 
them  until  they  are  hatched.  In  one 
comiDon  species  whieh  frequents  our 
dwellings,  ttio  female  gums  her  eggs  into 
ft  rounded  hody,  unprotected  by  a  cocikid  ; 
and  thia  she  bears  about  in  her  jawe. 
Other  species  live  out  of  doora,  and  eun- 
Btruct  their  webs  among  trees.  To  this 
group  belongs  the  Malmignatle,  an  inhabit- 
ant of  Tuscany  and  Corsica;  which  is 
reputed  to  he  very  venotnaus. 

759.  The  last  family  of  Araneidro,  tba  NatakTES,  or  Waltr- 
Spidtrt,  closely  resembles  the  preceding  in  structure ;  and  should 
scarcely,  perhaps,  bo  separated   from  it.      They  live  entirely 

upon  or  beneath  the 
water ;  and  are  ena- 
bled, by  the  hairi' 
ncss  of  their  bodies, 
especially  on  their 
under  surface,  to  en- 
tangle and  carry 
down  with  them  a 
supply  of  air  for 
their  respiration.  One  very  interesting  species,  the  Argyrimita 
aqutaica,  or  Diving  Spider,  not  only  employs  its  silken  threads 
to  entangle  its  prey,  but  forms  with  it  an  oval  bag,  of  such 
close  texture  that  it  is  impervious  to  air  or  water ;  this  is  attached 
by  threads  to  aquatic  pUnts,  at  a  considerable  depth  below  tho 
surface ;  and  its  under  side  is  open,  like  that  of  a  Diving  Bell ; 
so  that  the  Spider  can  freely  pass  in  and  out.  Here  it  retreats 
to  devour  its  prey ;  and  here,  too,  it  constructs  its  egg-cii^e.  and 
even  passes  the  winter.  The  mode  in  which  it  fills  this  with  air, 
when  about  to  take  up  its  residence  in  it,  is  very  curious.  The 
hairs  upon  its  body  entangle  so  large  a  quantity  of  air,  as  to 
render  it  quito  buoyant ;  in  order  to  descend  to  its  bell,  there- 
fore, it  is  obliged  to  creep  along  the  stems  of  aquatic  plants ;  and 
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wbea  it  has  arrived  there,  it  gets  beneath  tta  lower  edge,  mnd 
allowB  the  bubbles  of  air  which  it  had  entangled  to  aecend  into 
it.  Tlien  returning  to  the  surface  of  the  water,  it  brings  down 
it  frcflh  supply  of  air  ;  and  in  this  manner  it  gradaallj  fills  the 
bell,  which  then  presents  a  beautiful  silvery  or  glistening  appear- 
ance, when  seen  beneath  the  surface  of  the  water.  This  process 
Ib  etnkingly  analogous  to  that,  which  was  firet  employed  to 
renew  the  air  in  Diving  Bells  ;  barrels  of  air  being  sent  down  by 
means  of  weights,  and  their  air  being  allowed  to  pass  into  tbo 
bell,  by  means  of  a  flexible  pipe,  when  they  had  been  sank  to  ft 
lower  loTel. 

760.  Section  It.  Pedipaipi.  This  section  is  distinguished 
by  the  large  size  of  the  palpi,  which  resemble  extended  arms, 
and  which  are  furnished  at  their  extremities,  either  with  moveable 
hooked  claws,  or  witb  a  pair  of  pincers,  composed  of  two  fingeni, 
one  fixed  and  the  other  moveable,  like  those  of  Crabs  and 
Lobsters.  The  abdomen  is  composed  of  very  distinct  segments  ; 
and  is  destitute  of  spinnerets  at  the  tip.  Tlie  entire  body  is 
encased  in  a  hard  skin.  The  cephalothorax  is  composed  of  a 
single  piece,  and  is  furnished  with  six  or  eight  ocelli  or  eyelets. 
The  number  of  pulmonary  sacs  is /our  in  one  of  the  two  families 
of  which  the  section  is  composed,  and  ciffhc  in  the  other.  In  the 
first  of  these  families,  Thelvphonida,  the  general  form  is  that 
of  the  Spiders ;  so  tliat  the  species  included  in  it  are  commonly 
ranked  as  such.  They  are,  however,  at 
once  distinguished  by  the  large  siee  of  the 
palpi,  and  by  the  absence  of  spinnerets. 
They  differ  from  the  Scorpions,  on  the 
other  hand,  in  the  form  of  the  abdomen ; 
and  in  the  absence  of  a  sting  at  its  extre- 
mity. The  tarsi  of  the  two  fore-legs  differ 
from  tlie  others  in  a  remarkEible  degree ; 
being  composed  of  numerous  joints,  so 
slender  and  prolonged  as  to  resemble 
threads,  and  being  destitute  of  the  usual 
hook  at  its  extremity.  These  Arachnida  inhabit  only  the 
hottest  parts  of  Asia  and  America ;  very  little  is  known  of 
their  habits. 
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761 .  With  tlie  thar&otere  of  the  second  family,  Scohpionidb, 
or  tlie  Soorfiion  tribe,  we  are  mucli  more  familiar.  It  is  espe- 
cially diatingiiifihed  from  the  preceding  by  its  eigbt  breathing- 
pores  ;  but  also  by  its  long-jointed  abdomen  (the  hinder  part 
forming  what  is  comnlonly  called  the  tail),  terminated  by  a 
fenotnouB  claw  or  sting-  The  abdomen  is  composed  of  twelve 
aegtnents  ;  six  of  which  arc  broad,  forming  the  posteri'ir  part  of 
the  body,  wliilst  the  other  six  form  tbo  tail.    Between  the  thorax 

and  abdomen 
there  is  no  dis- 
tinct division. 
In  these  par- 
Uculars,  —  the 
evident  divi- 
sion of  the  body 
into  segments, 
the  want  of 
separation  be- 
Fw.  447.— Bconfioir,  tween  the  tho- 

rax and  abdo- 
men, the  multiplication  of  the  respiratory  eacs, — as  well  as  in 
others,  the  Scorpionidm  show  an  evident  approach  towards  the 
M^Tiapndft.  Tho  Araihnida  of  this  tribe  inhabit  the  warm 
countries  of  both  hemispheres,  living  on  tho  ground,  hiding 
themselves  under  stones  or  other  bodies  (generally  in  dark  and 
cool  places),  and  sometimes  taking  up  their  abode  in  the  interior 
of  houses.  They  run  quickly,  and  curve  the  tail  over  the  baclc. 
They  can  turn  it  in  all  directions,  and  employ  it  aa  a  weapon  of 
offence  or  of  defence.  Their  usual  food  consists  of  Wood-lice  and 
various  GroHnd-Insecte,3uch  asCarabi.  Weevils, Orthoptera,&c. ; 
these  they  seijw  with  their  pincer-like  palpi,  and  then  prick  them 
with  their  stings,  so  as  to  render  them  powerless  before  proceeding 
to  devour  them.  They  arc  also  particularly  fond  of  tho  eggs  of 
Spiders  and  Insects.  It  is  only  in  the  larger  species  of  Scorpion, 
which  are  6ve  or  six  inches  long,  and  inhabitants  of  tropical 
countries,  that  the  poison  is  suSiciently  powerful  to  do  any 
serious  mischief  to  Man  ;  and  although  the  effects  of  tho  sting 
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of  ttiese  are  severe,  they  are  seldom,  if  ever,  fata],  except  in 
porsoDB  prcvioualy  unlieallliy.  It  is  not  gener&lly  known,  that  a 
small  species  of  Scorpion  exists  in  our  own  country,  as  well  as  on 
the  (Jontinont  of  Europe ;  and  this  lias  afibrdi^d  to  European 
Naturalists  an  opportunity  of  watching  ita  habits.  Tlie  female 
resembles  that  of  the  Spiders  in  her  attention  to  her  yonng ;  these 
she  carries  on  her  back  for  several  days,  at  first  not  quitting  her 
abode ;  and  she  afterwards  takes  caro  of  them  for  the  space  of  a 
month,  by  which  time  they  are  enabled  to  ahlft  for  themselves. 


Order  II.— TRACEEARIA. 

762,  Tna  Araclinida  of  this  order  present  a  much  stronger 
resembJanco  to  the  class  of  Insects,  than  do  any  of  the  preceding ; 
for  they  are  eliaracterised  not  merely  by  the  nature  of  their  respi< 
ratory  organs — which  consist  of  ramified  tracheae,  insteadofpulmo- 
narysaoB — but  also  by  the  imperfect  development  of  the  circulating 
apparatus,  as  well  aa  by  a  certain  degree  of  metamorphosie, 
which  has  been  observed  in  several  of  them.  They  may  be 
divided  into  three  families,  according  to  tlio  form  of  the  thorax 
and  abdomen, — these  characters  being  preferred,  on  account  of 
their  being  more  easily  recognised,  in  the  minute  animals  of 
which  the  group  consists,  than  those  founded  un  the  structure  of 
the  mouth  tmd  the  mode  in  which  the  food  is  obtained.  These 
families  are  ; — I,  Thu  Psbudo-Scorpionidx,  or  t'alte-Seorpiont, 
are  so  named  from  the  strong  resemblance  which  some  of  tliem 
bear  to  the  preceding  group  ;  those  have  the  abdomen  very  dis- 
tinct from  the  thorax,  and  marked  with  rings  ;  and  are  fumisheil 
with  large  palpi,  which  are  either  formed  like  feet  (Fig.  4-18),  or 
furnished  with  pincers  (Pig.  449)  : — II.  The  Pualanqids,  or 
Hamtit-meii,  which  may  be  regarded  as  representing  the  Spiders 
in  the  TrachearyOrdor;  tliey  have  the  thorax  and  abdomen  united 
into  one  mass,  but  the  hitter  does  not  exhibit  any  division  into 
rings;  the  palpi  are  thread-like; — and  III.  The  AoAJtin^,  o> 
Mitft,  which  have  the  abdomen  united  to  the  thorax,  but  altn~ 
getiier  unmarked  by  rings  (Fig.  452). 
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763.     The  general  form  and  aspect  of  tlie  PsBcno-ScoBPioui- 
DM  will  be  best  undentood  from  tlie  accompanying  figures,  whioli 

represent  two  of 
the  principtA  spe- 
cies. The  Gffl- 
ImJ-tt  is  found  in 
the  wariDct  tem- 
perate &nd  tbe 
tropicjil  regions, 
principally  of  the 
OldWorld.  They 
run  witli  great  quickness,  erect  their  he&di  when  BUrprieed,  show 
signa  of  resistance,  and  ore  reputed  to  be  Tcnomons.  The 
Citli/er  strongly  resembles  a  smnll  Scorpion  deprived  of  its  tail ; 
ftnd  one  epecics,  which  inhabits  liorbaria,  old  books,  &c., — feed- 
ing npon  the  minnte  insects  which  fre- 
quent such  sitnations.  is  commonly  known 
under  the  name  of  Book -Scorpion.  It 
ruos  quickly,  and  often  sideways,  like  the 
Crabs  or  the  Laterigrade  Spidcra.  The 
eggs  are  united  into  a  mass,  which  is  said 
to  be  carried  about  under  the  abdomen. 

764.  Here  has  been  placed,  by  many 
Naturalists,  a  very  curiouB  group,  the 
PvcfjOG0NiD.« ;  which  departs  very  widely 

from  tbe  other  Arachnida,  both  in  the  structure  of  the  body,  as 
well  as  in  tbe  residence,  which  is  exclusively  marine.  It 
appears  to  be  destitute  of  any  special  Respiratory  apparatus; 
and  cannot,  therefore,  be  referred  with  certainty  either  to  this 
class  or  to  the  Crustacea,  by  characters  derived  from  the  mode 
in  which  this  function  is  performed.  On  the  whole,  however, 
its  analogies  seem  lo  be  rather  with  the  latter  class ;  with  which, 
Ihorefore.  it  will  be  described  (§  fll5).  It  may  be  regarded 
as  connecting  the  Arachnida  and  Crustacea. 

76.5.  The  pH*i,ANQiri^,  or  Harvest-men,  have  two  thread- 
like palpi,  terminated  by  a  small  hook  ;  the  leg»  are  long  and 
blender,  and  when  detached  from  the  body,  they  show  signs  of 
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active  ID  their  movements  ;  otiiera  hide  tliemBclves  between  stunei, 
or  in  moss,  and  are  less  agile. 

766.  Tho  AcAKiD-E,  or  Mitat,  Iiave  tlie  moutU  fonned  rather 
for  suction  llian  for  masticittion  ;  its  various  pieces  not  being  aepa- 
rate,  aa  in  ttic  otlier  ArachniJa,  but  more  or  loss  enveloped  in  a 
aort  of  slmatli  formed  by  n  prolongation  of  tho  lower  lip ;  the 
maxillary  palpi,  however,  ore  generally  free,  and  their  extre- 
tnitiea  are  commonly  armed  by  a  smaU  pair  of  pincers.  Some 
of  these  animals  have  four  or  two  eyes ;  others  have  only  a 
single  one  ;  and  thcro  are  several  which  do  net  possess  any. 
They  are  nearly  all  of  very  small  size,  and  multiply  vrith  great 
rapidity.  Many  of  them  como  forth  from  tho  egg  with  only 
six  legs,  and  may  be  considered  to  hear,  tn  this  state,  a  strong 
resemblance  to  parnaitic  insects  ;  they  do  not  acquire  their  addi- 
tional pair  until  after  the  first  moult,  which  thus  becomes  a  sort 
of  metamorphosis.  The  Acaridto  are  very  widely,^ — in  fact 
universally, — distributed.  Some  of  them  ore  of  wandering 
habits  ;  and  amongst  these,  some  are  found  under  stones,  leavca, 
the  bark  of  trees,  in  the  ground,  the  water,  or  upon  various 
articles  of  food,  such  as  meat  and  old  dry  cheese,  and  upon  putrid 
animal  matters.  Otliers  subsist  as  parasites  upon  the  skin,  and 
in  the  flesh  of  different  animnis  ;  often  greatly  weakening  them 
by  their  excessive  multiplication,  and  producing  most  violent 
itching.     Other  kinds  of  Mites  are  parasitic  upon  Insects;  and 
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naiiy  Beetles  nbicli  feed  upon  decaying  substances,  ore  entirely 
covered  by  tliom.  Tho  Acitri,  or  Truf  Mite*, 
have  tbe  legs  ndapteil  for  walking;  and 
some  of  thcni  are  of  active  liabits.  Tlio  com- 
mon C}it«3e-Miu  is  familiar  to  every  one; 
and  there  are  many  otlier  species  vvhith 
nearly  resemble  it  in  structure  and  habits, 
but  which  feed  upon  different  substances.  To 
bis  group  belcings  a  small  species,  which  appears  to  be  the 
occanion  of  one  of  the  moat  disgusting  diseases  of  tho  skin, — the 
itcli.  It  is  scarcely  visiblo  to  the  naked  eye ;  but  when  exa- 
mined under  the  microscope,  it  is  seen  to  have  an  oval  body  ;  a 
month  of  conical  form,  armed  witli 
several  briatles  t  and  eight  feet,  of 
which  the  four  anterior  are  terminated 
by  small  suckers,  that  enable  it  to 
adhere  firmly  to  any  solid  bodies, 
whilst  the  four  posterior  are  termi- 
nated only  by  bristles.  Some  of  this 
Acnri  have  the  power  of  spinning 
wehs,  and  arc  commonly  ranked  with 
the  Spiders ;  one  of  these  is  well- 
known  aa  the  Red  Spider  in  hot- 
houses, where  it  greatly  injures  the 
plants  by  covering  the  leaves  with 
its  webs. — The  Awtntie,  commonly 
known  as  Ticki.  are  usually  desti- 
tute of  eyes,  but  have  the  mouth 
provided  with  lancets,  that  enable  them  to  penetrate  more  readily 
the  skins  of  animals  whoso  blood  they  suck.  They  are  usually 
of  a  flattened,  round,  or  oval  form  ;  but  they  often  acquire  a 
very  large  size  by  suction,  and  become  distended  tike  a  blown 
bladder.  Thcyaro  found  in  thick  woods,  abounding  in  brushwood, 
briars,  &c.,  and  attaching  themselves  to  plants  with  the  two 
I      fore  legs.      They  fasten    upon  dogs,    cows,   horses,   and  other 

Eiede,  and  even  upon  the  tortoise ;  and  they  bury  their 
(which  are  often  fiimisbed  with  minnte  recurred  hooks, 
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they  axe  aUacheil  coming  away  with  tliem.  It  ia  probably  tbe 
young  of  a  spMicB  of  this  group,  whivli  is  commonly  known  as 
tlio  Hiirenit-Htiff ;  this  is  vi'ry  common  in  the  autuniD,  upon 
griws  or  othtT  lierbsge;  ami  insinuates  itself  into  the  altin 
at  tbe  roots  of  the  bair,  producing  a  very  pninful  irritation,  la 
this  statu  it  poBseasea  only  sis  legs. — Lastly,  tbere  is  a  tribe  of 
Acaridffi,  tbe  Ht/dra^linip,  in  wliicli  tho  legs  are  covered  with 
hairs,  in  such  a  maancr  as  to  adapt  tlicm  for  swiiumiug  ;  these 
are  all,  during  a  port  of  their  livea  at  least,  parasitic  upon 
various  Water- Insects,  such  as  tbo  Dytisc;is,  tbe  Ne|)a,  <Sfc. 
Theee  Watur-Mitcs  undergo  a  more  complete  metamorphoBia 
than  any  of  tho  preceding ;  for  tho  larvie  bave  a  very  large 
head,  and  six  legs ;  whilst  the  pupre  have  but  a  single  pair  of 
legs,  with  wbicb  they  attach  themselves  to  the  bodies  of 
insecta,  and  present  tbe  appearance  of  an  oval  bag  with  a  narrow 
neck. 


CHAPTER  X. 
CLASS  OF  CRUSTACEA. 


767.  CRrsTACEA  are  Articulated  animals,  respiring  by  iroweAwF 
or  cxteiHEil  gills,  or  by  the  general  surface,  and  possessing 
a  circulatiDg  apparatus,  and  separate  scxci'.  Crabs  and  Lob- 
sters aro  the  types  of  tiiis  group  ;  but  a  great  number  of  animals 
of  a  mucb  less  complicated  structure,  and  of  a  different  external 
form,  are  also  classed  w-ith  tlicee ;  for  as  we  descend  the 
natural  series  formed  by  tlieae  animals,  we  sec  the  samo  general 
plan  of  stnioturo  gradually  modified  and  simplified.  The 
lowest  Crustacoa  are  even  so  imperfect,  that  tlicy  can  only  exist, 
attached  like  parasites,  on  other  animals :  whence  most  Natura- 
Hsta  have  placed  tbem  with  the  Intestinal  Worms. 

768.  Tlie  tegumentory  skeleton  of  Crustacea  generally  pos- 
sesses a  very  considerable  degree  of  firmneas.  It  has  nearly 
always  a  stony  hardness  ;  and  indeed  contains  a  very  consider- 
able proportion  of  carbonate  of  limo.  We  may  look  upon  this 
solid  envelope  as  a  kind  of  epidermis ;  for  beneath  it  we  find  a 
membrane  like  the  true  skin  of  higher  animals  ;  and  at  certain 
times  it  detaches  itself  and  falls  off,  in  the  same  manner  as  the 
epidermis  of  Reptiles  separates  itself  from  their  bodies  (§  471)i 
and  as  we  have  alao  seen  the  enveloping  membrane  of  the  larva* 
of  Insects  renew  itself  several  times.  Wo  can  easily  understand 
the  necessity  of  this  change,  in  animals  whose  whole  bodies  are 
inclosed  in  a  solid  case  ;  which,  not  being  able  to  grow  like  the 
interior  parts,  would  oppose  an  invincible  obstacle  to  their 
development,  if  it  could  not  be  thrown  off,  as  soon  as  it  has 
become  too  small  to  lodge  them  conim odiously.  Thus  the 
Crastncea  change  their  ^kin  during  the  whole  time  of  their 
growth  ;  and  it  would  seem  that  the  greater  part  of  these 
animals  grow  during  their  whole  life.     Tile  manner  in  which 
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they  free  themsekes  from  thrir  old  shell  ia  exceedingly  singulv. 
In  gencr&l  they  maDage  to  get  out  of  it  without  occnfiiuning  the 
least  change  in  its  form ;  and  when  they  have  quitted  it,  the 
whole  surface  of  Iheir  body  ia  already  clothed  in  a  new  casing, — 
which,  howoTer,  is  still  soft,  and  does  not  acquire  ita  requisite 
solidity  for  some  days. 

769,     The  body  of  Cnistacea  ia  composed  of  a  series  of  rings, 

more  or  less  distinct.  Sometimes 
most  of  these  segments  are  simply 
articulated  one  with  the  other,  so 
as  to  admit  of  a  considerable  de- 
gree of  motion,  as  in  the  Sand- 
hopper  ;  sometimes  they  ore 
Dearly  all  soldered  together,  and 
are  only  distinguished  by  furrows 
situated  at  their  line  of  juncture  ; 
lastly,  in  other  cases,  their  union 
is  still  more  close,  and  it  is  only  by  analogy  that  we  arc  led  to  con- 
sider the  trunk,  resulting  from  their  Juncture,aa  made  up  of  several 
ringB,rBther  than  of  one  only.  Hence  resnlt,as  we  cnn  easilyundor- 
fltand,  very  great  differences  in  the  form  of  these  animals;  and  if  we 
compare  with  each  other  a  Woodlouae  (Fig.  457).  »  Sandhopper 
(Fig.  456),  and  a  Crab  (Fig.  458),  we  might  be  at  first  led  to  be- 
lieve them  formed  according  to  types  en- 
tirely difTerent ;  but  a  deeper  study  of 
their  structure  shows,  that  the  compo- 
sition of  their  tegumentary  skeleton  is 
essentially  the  same,  and  that  the  dif- 
ferences lie  almost  entirely  in  this, — 
that  most  of  the  rings  being  quite  dis- 
tinct and  moveable  in  the  Wiwdlouse, 
are  grown  together  in  the  Crab,  and 
that  certain  analogons  parts  do  not 
present  the  same  proportions  in  both 
animals.  Tlius  in  the  Woodloose  and 
Simdbnpper  we  find  a  distinct  head  (c)  followed  by  a  thorax 
composed  of  seven  rings  similar  to  each  other  (('  ('),  and  each 
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ring  provided  mitli  a  pair  of  legs  (p,  pp.)  :  and  at  tbe  posterior 
piut  uf  tho  body  wc  see  an  abdomeo,  also  (.'omposed  of  sevon  s(?g- 

Iiicnt8((u),  tvhosoiizG 
diminish  03  rapidly, 
but  whose  form  is 
nearly  tbe  same  as  la 
the  thorax.  In  the 
Crab  (Fig.  458),  on 
the  contrary,  the  bead 
is  not  separated  from 
tht'  thorax ;  and  it 
forms,  with  tlie  whole 
middle  part  of  tho 
body,  but  a  single 
mass,  covered  by  a 
large  solid  buckler 
called  the  carapace. 
The  abdomen, at  first, 
escapes  observation  ;  for  it  is  bent  down  under  the  thorax,  and 
is  of  small  size.  Yet  it  is  easy  to  show,  that  in  the  Grab,  an  in 
the  Wuodloiisc,  there  are  seven  very  recognisable  thoracic  rings, 
and  that  the  carapace  is  not  a  new  part  introduced  instead  of 
the  former,  but  merely  the  dorsal  portion  of  one  of  tho  rings  of 
the  head,  so  extremely  developed  tliat  it  has  encroached  upon 
all  tbe  neighbouring  rings, 

770.  Id  other  animals  of  the  same  class,  the  general  form  of 
the  body  diScrs  still  more  widely  from  those  of  which  wo  have 
just  spoken.  Thus  the  Limnadite  are  inclosed  between  two  oval 
shields,  joined  like  the  valves  of  an  Oyster,  and  it  is  only  after 
having  raised  this  moveable  cuirass,  that  we  first  perceive  the 
annular  structure  of  the  body  (Fig,  490) ;  the  Cypru  (Fig,  4i>5), 
which  abounds  in  stagnant  waters,  presents  a  similar  arrange- 
ment :  but  the  rings  of  which  its  body  is  composed,  are 
etill  more  difficult  to  recognise.  Lastly,  wc  may  advert  to  the 
t^ynca,  which  at  their  adult  age  present  the  strangest  forms; 
hut  which,  in  the  earlier  part  of  their  existenre,  pussees  a  regular 
annular  structure  (Figs.  501,  502).     This  comparative  study  of 


2S4  LATRRAi.  APPBMiAaES  or  CRUBTACSA. 

the  teguttientoiy  skeleton  ib  of  great  iotcrest  as  a  ilepartment  of 
Fhilosopliic  Anatomy  ;  one  of  nbosc  most  important  branches 
has  referencu  to  those  modi li cations,  to  which  Nature  subjects 
the  same  organic  elements,  in  order  to  adapt  them  to  Tarioua 
purposes,  and  to  create  different  animals  from  analogoua  mnte- 
riaU ;  hilt  the  limits  we  have  assigned  ourselTes,  do  not  permit 
ua  to  dwell  longer  on  this  sahjcot. 

77 1 .  The  lateral  appcndagcH  of  the  diffcremt  ringa  constituting 
the  hody,  are  in  genunLl  vtry  numerous,  and  present  consider- 
ablo  differences  in  their  conformation  and  uses  ; — both  when  we 
consider  thoee  in  the  different  parts  of  the  same  individual,  and 
when  we  compare  them  in  distinct  species.  Those  of  tlie  first 
pair  are  generally  eub^irvient  to  the  animal  functions,  and  sup- 
port the  eyes  or  constitute  the  antenna  ;  the  next  surround  the 
mouth,  and  serve  for  the  prehension  or  division  of  the  food ,' 
those  of  the  middle  part  of  the  body  constitute  the  legs  for  loco- 
motion ;  and  those  whiqh  are  placed  behind  have  various 
usea,  but  are  generally  BiibscrTiont  to  respiration  or  reproduc- 
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lion  ;  lastly,  tliiB  long  scries  ordinarily  terminates  by  one  or 
several  pairs  of  members,  which  serve  as  fins. 

772.     The  head,  or  rather  the  cephalic  portion  of  the  body, 
carries  the  eyes,  iht:  antcnnce,  and  the  appendages  of  the  mouth. 
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It  in  sometimea  divided  into  aeverM  distinct  rings,  aa  in  tlie 
Seillee  ;  but  in  general  theru  is  no  separatioo,  and  it  ia  formed 
of  a  single  picie,  which  seeins  to  represent  Bcven  se^enle  joined 
together.  Sometimea  it  is  moveable,  and  distinct  from  the 
tborax  (Fig.  4o8)  ;  sometimea,  on  the  oontrary,  it  is  joined  to 
this  second  part  of  the  body,  which  in  its  tnm  is  composed  of 
distinct  rings,  articulating  with  each  other  in  some  species,  but 
in  others  united  into  a  single  ma^. 

773.  Of  the  antennie,  there  are  nearly  alwaya  two  pair; 
and  they  are  generally  thread-like,  and  very  much  elongated 
(Fig.  4iiQ,  a»  and  ai).  The  legs  originate  by  pairs  from  the 
different  thoracic  rings  ;  and  they  often  amount  to  seven  pairs, 
Its  for  example  in  the  Woodlonsc  (Fig.  457),  ond  Sand-hopper 
(Fig.  466) ;  but  in  other  instances,  as  we  see  in  Crabs  (Fig.  46S) 
and  Cray-fiah  (Fig.  4"! ),  their  number  is  reduced  to  five  pairs  ; 
those  appendages,  ivhich  in  the  former  constituted  tlie  four 
anterior  legs,  being  subjected  in  the  latter  to  other  uses,  and 
transformed  into  organs  of  mastication  (§  77^)-  There  ore  also 
very  great  differences  in  their  structure :  in  some  Crustacea 
they  are  leaf-like,  membranous,  and  fitted  for  swimming  only 
(Fig.  480) ;  in  others  they  look  like  little  columns  jointed 
together,  and  adapted  for  walking  unly ; 
in  others,  while  yet  remaining  appro- 
priate to  this  last  kind  of  locomotion, 
they  are  destined  to  be  used  also  as  so 
many  little  spades  for  digging  in  the 
earth,  and  then  they  are  enlarged  and 
laminated  at  the  end  (Fig.  460)  ; 
lastly,  in  others,  tliey  end  in  pincers, 
and  thus  become  instniments  of 
prehension,  at  the  same  time  that 
they  fulfil  their  ordinary  fnnctions  in 
locomotion  (Figs.  471  and  .11(5).  In 
swimming  Crustacea,  such  as  Cray- 
fish, Lobsters,  Prawns,  &c.  (Fig.  459), 
the  abdomen  generally  attains  a  con- 
siderable development,  and  ends  in  a 
large  fin,  in  such  n  manner  ua  to  become  the  princijial  agent  in 
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locomotion  ;  but  in  those  wliicli  are  destined  to  walk  rnther  tli&n 
to  swim,  tills  part  is  generally  very  email  and  bent  under  the 
ttiorajc.  In  tlie  Crabs,  fur  inetance,  this  portion  of  the  body  is 
reduced  to  almost  nothing,  and  forms  a  aart  of  moveable  append- 
age, which  is  seen  on  the  inferior  surfiice  of  the  body  beneath 
the  legs  (Fig.  458). 

774.  The  Nervous  System  of  Crustacea  consists  of  a  double] 
series  of  pinglta,  situated  on  the  Tcntral  surfaco  of  the  body, 
ueat  the  contrnl  line.  In  general  their  number  corresponds 
to  that  of  the  distinct  segments  composing  the  body ;  and  the 
first  pair  is  always 
placed  on  the  head,  in 
front  of  the  oesophagus, 
where  it  forma  a  sort  of 
brain.  The  arrange- 
ment of  tlio  thoracic 
and  abdominal  ganglia, 
however,  varies  con- 
uderably ;  sometimes 
they  are  placed  at  equal 
intervals,  and  form, 
with  their  cords  of 
communication,  n  chain 
extending  from  one  end 
of  the  body  to  the 
other  ;  sometimes  they 
approach  one  another 
inoie  or  less  closely ; 
and  sometimes  they 
are  united,  forming   a 

single  moss,  situated  about  the  middle  of  the  thorax  (Hg.  461,  l), 
It  may  be  remarked  that  this  concentration  of  the  nervous 
system  becomes  more  and  more  complete,  as  the  animal  acquires 
a  higher  organisation.  The  Crustacea  have  in  general  but  very 
Pliroited  faculties  ;  and  none  among  them  present  much  to  interest, 
ae  to  their  habits.  The  eyes  arc  formed  nearly  in  the  same  manner 
•cts ;  sometimes  they  are  simple,  but  in  general  tliey 
>d  ;  and   in    all  the  most  perfect  Crustacea,  these 


Fio.  <f;i,.— Nmhvch^  SvfftiH  or  Cud  jJVirfH) :  ffl. 
uppor  pnti  -il  tho  flhfrU  Hid  itpca  i  a,  BQloinw ; 
y.rjet-,  f.BLiirnjich;  rtb-phnUc  (nilifrlliw  ;  N.i.Dpt(a 
nfTvea  ;  CO,  tFaopliHKcal  cullor;  iti,  BlimiAti^f^frlQ 
nirrvci;  t,  ttionclf^  ^ui^Liniili]  ljum;  Hp,  tttmet  nt 
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orguis   are   situated   on  moveable   TooUtiilka   (Fig,    462) ;   an 


Fra-  46fl-— Podovkthujiii- 


UTang(!ini.'Dt    which    wo  do 


not  see  in  any  other  division  of 
Articulated  noimab. — In  many 
CruatoceiL,  tlicre  is  nn  apparatus 
for  hearing,  situated  at  the  base 
of  the  external  antenna,  and 
composed  of  a  small  membrane, 
under  which  we  find  a  aort  of 
vestibule  filled  with  liquid,  and 
incloeing  the  termination  of  a 
particular  nerve.  This  consti- 
tutes the  simplest  form  of  an 
apparatus.  (Anus. 
Physiol.  §  512).  We  know 
nothing  positive  concerning  the 
senses  of  Smell  and  Taste  in  these  animals. 

77^-  Most  Cruatacea  subsist  on  animal  substances  ;  but  they 
present  great  dificrencca  in  their  regimen,  some  being  only  nour- 
ished upon'  liquid  matters,  whilst  others  feed  upon  solid  aliment ; 
and  we  obsorvo  corresponding  differences  in  the  formation  of 
their  mouths.  In  masticating  Crustacea  there  is  in  front  of 
this  opening  a  aliort  transverse  lip,  followed  by  a  pair  of  man- 
dibles, by  an  inferior  lip,  by  one  or  two  paira  of  jaws  properly  so 
called,  and  genorolly  by  one  or  three  pairs  of  auxiliary  jaws,  or 
feet-javrs,  which  servo  principally  for  the  prehension  of  food 


• 
t 


Tto-  WA— Ant^rldr  parf  <tt  llie  InferlDr 
■nrfiKie  of  Ihe  bndy  nlaCrmb  (Mo'a).- 
ai,  iDteniA]  ultmDJt :  a,  cxu^mid 
mntmmm;  y  ejeu;  *).  otfaji  of  bear-  .  ,. 
ifli;  ».  t»et.Ji.«i»,tiioollJi  r.li"«  AuQitory 
nt  the  uiUirSar  tlDibii^  r.  pDlmiiceto 
the  refpiratiiTy  c^vltj :  «,  kterDum. 
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(Fig,  472).  in  auctorial  C'rustaces,  on  the  contrary,  the  mouth 
is  prolonged  into  a  sort  of  beak,  or  trunk,  aa  ve  have  already 
seeu  in  Insects  of  the  same  habits.  In  the  interior  of  this  tube, 
we  find  thin  and  poioted  appendages,  which  perform  the  office 
of  little  lancets ;  and  on  each  side  we  commonly  see  organs, 
which  arc  analogous  to  the  auxiliary  jaws  of  masticating 
Crustacea,  but  which  are  so  formed  as  to  serve  to  £x  the 
animal  on  its  prey. 

776.  The  digestive  canal  extends  from  the  head  to  the  poa- 
tenor  extremity  of  the  abdomen;  and  ie  composed  of  a  very 
short  cBsophagua,  a  largo  etomach  («,  Fig.  46(i)  generally  armed 
interiorly  with  powerful  teeth,  of  a  small  intestine,  and  of  a 
rectum.     In  some  Crustacea,  the  bile  ia  secreted   by  biliary 


Pin    IM.— A««io«tv  or   a  Cbjh;   Iho  gnater  pnrt  rt  Ih*  Mfnimoe  hnrlng  been 

TninnI  ATlory  i  ih  branchLH^  in  Uiclr  nutriml  pniritUifl  -,  b\  briuicblR  luTTUd  buk  tu  ah'jw 
Ihi^lr  "VAH-yx  :  Jt,  Inwer  pnitinn  "f  tim  •ball ;  /.  Bppniilngp  or  ihm  fooI-jAW  t  f.  ititniAoli ; 
n.  inaHliia  ol  ih«  gbiinub ;  /i>.  Utct. 

Teeaels,  like  those  of  Insects )  but  in  general  there  is  a  very 
Toluminous  liver,  divided  into  several  lobes,  and  composed  of  a 
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multitude  of  small  tubes  tentiin^iting  in  follicles,  and  grouped 
round  a  rami£i?d  oicrctory  canal,  whose  cxtreniit7  empties 
itself  on  each  side  into  the  iutestiiie  near  ita  conineticenient 
(A  Fig.  404.) 

777.  We  know  as  yot  nothing  of  the  manner  in  which  the 
chyle  paasee  from  the  intestine  into  the  circulating  apparatus. 
The  blood  is  eolourlesfi,  or  slightly  tinged  willi  blue  or  lilac  ;  and 
coagulates  eualy.  This  liquid  is  put  in  motion  by  a  heart, 
situated  on  tlie  median  line  of  the  back,  and  composed  of  hut 


Pid.  us^-Cinrvu-Tinn  ArrAUTui  or  Loivnt»i  a,  hMTt :  b  Mid  c,  AftvriM  to  th* 
tytt  ud  AnRuiiK  i  d.  hepnilo  nrtDrr ;  t  «id  /^  orUrrfeB  M  Uiorai  And  abdomffD  :  ff^, 

a  single  cavity  of  variable  form  (Fig.  465,  a).  Ita  contraction 
propels  the  blood  into  the  arteries,  which  diEtribute  it  to  all 
parts  of  the  body.  The  veiua  are  very  incomplete,  and  are 
formed  chiefly  by  passages  left  between  the  different  organs,  and 
lined  by  a  thin  layer  of  areolar  tissue  ;  they  end  in  large  cavi- 
ties near  the  base  of  the  legs  (Fig  4(i6,  s,)  from  which  the  blood 
is  conducted  to  the  respiratory  organs,  whence  it  returns  to  the 
heart  by  very  distinct  canals  termed  braticAiu-eardiae  vessels. 

778.  Cruetooea  are  almost  all  essentially  aquatic ;  their 
respiration  is  nearly  always  effected  by  gills  ;  and  when  these 
organs  are  absent,  tlicir  place  is  supplied  by  the  skin  of  certain 
parts  of  the  body,  generally  of  the  legs.  In  other  respects, 
the  arrangement  of  tho  respiratory  apparatus  varies  consider- 
ably. Thus  in  the  Crnba,  Cray-fish,  and  all  other  Cniataoea 
of  analogous    organisation,   the  gills  conaist  of  a  considerable 
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number  of  pyramids, — rach    composed  eitber  of  a   number  of 
minute  cylinders  placed  like  the  hairs  of  a  brush,  or  of  little 

laioellte  piled  une  on 
the    other    like     the 

leaves  of  a  book. — 
These  organs  are  fixed 
by  their  extremities 
to  the  inferior  border 
of  the  arch  of  the 
flanka  (Fig.  4l36) ; 
aud  are  inclosed  in 
two  large  cavitiea, 
situated  at  the  side  of 
the  thoras  and  abut  in 
between  the  carapace 
and  tbe  arch  just  men- 
tioned, an  arrangement  which  is  not  found  in  the  other  diTisions  of 
this  class.  The  respiratory  cavity  communicates  with  the  exterior 


Fio.  166.— VUTtCAL  tuction  or  4  VrvmcMiiii,  inovr. 
IRQ  mi  (otruv  OP  Tm  DLDOD  :   c,  heiirt :  i,  rennDs 

tlnUfli  Va,  TDHPtl  DonducLlDH   the  VCnOUd  UEi>'m1   lit  l^l(t 

kUIb:  rr,  viHKla  Hhlcli  mllwl  Ibe  iinled  blood  (Mm 
Che  DaplUarlH  af  tbe  gUli :  vb,  bmubiociudlac  thkIs  ; 


Fid.  t67.— RiH^ihATniiv  ArfiRATtE  or  Pmwk  ;  a.  rD»LniinaT  beak  i  b.  DOrvpace:  f. 
baitcof  BDtmnrr ;  it,  hnao  of  Abdnnitn  ;  r,  buo  oF  irt^-.^.gittt;  ff,  dollfd  Unc.  niBrklng 
tbe  tunicd.ln  border  <)f  Ibo  portlnn  nf  the  carapace  tbu(  coTorr  In  llko  iiWi,  wblch  hu 
b«i]  retnoTi^  fa  tbu  preparalton  ;  h.  canal  for  tbfl  exit  of  thn  water  from  therenpiri. 
intj  abunlMr  :  I,  lu  nlie ;  j,  )M  sitrcmllj. 

by  two  openings ;  that  which  serves  for  the  entrance  of  the 
vrater  is  situated  between  the  base  of  the  legs  and  the  side  of 
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the  carapace  ;  tlie  other,  destined  for  the  exit  of  the  water,  is 
placed  at  the  sides  of  the  mouth  (Fig.  467).  The  renoivol  of 
the  water  in  contact  with  the  giUa,  is  effected  by  the  moTementa 
of  a  large  valve,  situated  near  this  hist  openiog,  and  farmed  by 
lainellated  appendages  of  the  second  pair  of  jaws  (Fig.  467,  •)• 
In  other  Crustacea,  tlie  Scilla  for  instance,  the  gills  are  formed 
of  feathery  tufts ;  and  instead  of  being  Inclosed  in  tho  thorax, 


Fin.  lft9.-^ScrLLA  ;  |r.  HJ»;  d,  ftDtfliailF  t  p'.  flrit  piUr  ot  Jcf*  ^ 
r*,  arccidit  iialror  Icga;  p>,  thtm  lul  palri  of  thondiDltei;  pa, 
■bdomUiBl  pra.lrgi ;  B,  gllU ;  g,  flo-Uko  BHunbo'i. 


they  float  freely  on  tho  exterior,  and  are  fixed  to  the  abdominal 
members.  In  others,  as  tho  Sandhoppcrg,  the  gills  arc  replaced 
by  membranous  vesicles  fixed  at  the  base  of  the  legs,  beneath 
the  thorax.  Lastly,  in  the  Isopod  Crustacea,  the  respiration 
is  effected  by  means  of  false  abdominal  legs,  which  present  a 
leaf- like  and  membranous  aspect. 

779.  A  small  number  of  these  animals  are  formed  to  exist 
in  tar ;  but  they  constitute  an  exception  to  what  has  been  said, 
relative  to  the  difference  in  the  structure  of  the  breathing  appa- 
ratus of  terrestrial  and  aquatic  animals  :  for,  instead  of  being  pro- 
Tided  with  lungs  or  trachea),  they  respire  by  gills  like  the  former  ; 
but  these  organs  are  placed  in  such  a  manner,  as  to  be  surrounded 
by  that  degree  of  moisture,  which  is  necessary  for  the  eseroise  of 
their  functions.  The  Latul-Crithi,  which  are  met  with  in  different 
parts  of  the  globe,  but  which  chiefly  abound  in  the  Antilles, 
offer  a  remarkable  example  of  this  anomaly.  Instead  of  living 
in  the  water  like  ordinary  Crustacea,  these  animals  are  terrestrial; 


r«.«i-iu»cuB. 


tfcM 

n*  (J  538), 
Uiem  to  r^«n  oatflf 
tlie  WHS  nitfaart  thtb 
gilk  beeonaiig  ■»  irj,  ■■  to  be  unfit  to  pofom  ihtv  fhiMiioM. 
BooMtiBMS  lha«  ia,  at  tlie  botbm  of  the  napiattiry  ovitf  ,  & 
sort  of  Imrb,  dstiiwd  M  ft  rcMTTMr  (or  the  wUcr  aewaiy  tD 
npply  tberequntenoiatiiKtatlw^Ik.  Ia  otlis  Bstaaces,  «« 
Csd  in  tlie  lower  trch  of  this  csvity  ■  sfrngymeaihraiK,  orbich 
■MBW  to  MTve  the  aune  purfxiee.  Moot  of  these  Lud-Cimbs 
commonlf  iohabit  mo'iat  woods,  and  hide  themaetTcs  in  holM 
whidi  they  4ig  in  the  mi)  ;  bat  the  localities  which  they  pnefcr 
viry  according  to  their  specif*.  Some  dwell  in  low  mushy 
laadj,  ncv  the  tea  ;  otben  in  wooded  hills  far  ^m  the  ^ora ; 
and  those  last  at  certain  perioda  quit  theit  Labitnal  dwdlings 
for  the  Ktt.  The  Woodlice  also  an  tMrestria]  Cnistaoea, 
wlionc  respiral^oo  is  effected  by  meonB  of  leaf-like  plates,  which 
Ht!  nitnatod  under  tlic  abdomen,  and  whicli,  in  ether  auimaU 
fomiDd  nearly  ontlia  sanio  plan,  fulfil  the  faactioDs  of  gills, 

780.  All  Crustacea  are  oviparona.  The  female  is  ^nemlly 
distingnithod  from  the  male  by  the  more  enlarged  form  of  the 
abdomen  ;  and  uftcr  Laving  laid  the  egga,  she  corriea  them  for 
some  time,  HiispoDdod  under  that  part  of  ber  body,  or  even 
tnclosod  in  a  sort  of  pouch,  formed  by  the  appendages  to  the 
legs.  Sometimes  tlie  little  ones  swim  about  in  this  poach,  and 
rnmain  there  until  they  have  undergone  their  fir^t  moult. 
Tho  young  do  not  in  goneral  undergo  true  mctamorphosee ; 
bi^    toraetimm    they   acquire,   with   odvuicing  age,   a    larger 
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nnmber  of  legs  ;  tljere  are  some  wliieh  cliango  their  form  com- 
pletely during  the  first  part  of  tlioir  lifu.  Tliie  la  the  case,  for 
example,  with  the  mmmon  Ccab, 
whoso  carlj  condition  is  repreacated 
in  t!ie  accompanying  Ggure.  It  is 
rem  ark  able,  however,  that  in  other 
animals  of  the  same  Order,  such  u  the 
Cray-fish,  the  change  of  form  is  an  in- 
cuii!<idcralile,  as  not  to  deecrve  tho  name 
of  nietaraorpliosia.  Hence  wo  perceive  that 
Che  degree  of  this  change  cannot  be  em- 
ployed as  a  character  in  the  aulidirision 
of  tlio  Class,  as  we  have  seen  that  it  may 
be  in  Insects.  Of  a  large  proportion  of 
Cnirtacea,  however,  tho  early  form  ia 
nnknowD.  The  metamorphoses  of  some 
Fio.  >}«,— KiiLT  Fona  □>  ihi  of  the  lower  tribes  ore  even  more  cx- 
'''"■■  troordinary  than    those    of   tho   higher 

(Figs.  49d  and  4f)7n  oO]  and  502) ;  being  frequently  such,  as 
appear  to  remove  the  adult  altogether  from  the  class,  to  which 
tlie  Iftrva  evidently  belongs. 

7SI.  The  early  condition  of  many  of  the  higher  Cnietacen 
bears  a  strong  resemblance  to  the  permanent  forms  of  the  lower. 
Tliis  is  in  no  point  more  remarkable,  than  in  the  character  of  the 
respiratory  apparatus.  Thus  in  the  earliest  period  of  the  develop- 
ment of  the  Atlaetu  J^imiatiVu,  or  River  Cray-fish,  no  trace  of 
gills  con  he  discovered ;  hut  as  the  embryo  within  tho  egg 
approaches  maturity,  t«'mporary  gills  are  developed  in  the  form 
of  leaf-like  expansions,  occupying  the  situation  of  the  extremities 
of  the  maxillary  appendages,  which  are  tho  first  developed  of  all 
the  members.  These  soon  subdivide,  and  one  part  assumes  a 
cylindrical  form,  and  seems  no  longer  to  belong  to  the  apparatus ; 
whilst  branchial  filaments  begin  to  appear  on  the  other — which 
Are  snbsoquently  prolonged  into  complete  gills.  During  this 
interval,  the  thoracic  extremities  have  made  their  appearance  ; 
and  they  also  become  furnished  with  branchial  appendages.  At' 
a  Bubseqnent  time,  a  narrow  groove  or  furrow  is  seen  along  the 
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tiiider  «dgei  of  the  tboruc ;  tbe  margins  of  which,  after  no  long 
period,  itfo  prolonged  bo  as  to  meet  eMh  other  &od  enclose  the 
giUi, — openingfi  being  left  for  the  entrance  and  exit  of  water, 
which  am  at  &nt  luge,  but  which  anbsequently  become  contnuted 
to  tbe  proper  size, 

783.  TboOlassof  Cmstacca  may  be  divided  into  three  natural 
gioaps  or  Sub'Cluaet,  cbaracterised  by  differencee  in  tbe  conform- 
ation of  the  mouth,  as  followa : — 

I.  Maxilloba,  or  Maiticaiing  Cnistaceo,  whose  mouth  ia 
furnished  with  mandibles  and  maxilln  adapted  far  mastication. 

II.  Edentata,  Toothless  or  Sucioria/ Crustacea,  whose  mouth 
is  composed  of  a  tubular  beak  armed  with  suckers. 

III.  Xyphosura  (bo  named  from  tbe  Steord-lite  appendage 
with  which  they  are  furnished,  Fig.  505),  whose  mouth  has  no 
appeodftges  peculiar  to  it,  but  is  surrounded  by  legs,  whose  bases 
perform  the  office  of  jaws. 

783.  The  group  of  Maxilloba  comprehends  the  greatest  part 
of  tbe  class  ;  and  includes  all  those,  whose  organisation  is  most 
complicated  and  perfect.  These  Crustacea  do  not  live  on  the 
jniooB  of  other  animals,  oa  do  those  constituting  tbe  suctorial 
group  ;  but  they  are  habitually  nourished  on  solid  food.  They 
vary  greatly  in  external  form,  in  their  number  of  legs,  imd  in  the 
Btnicture  of  their  respiratory  apparatus ;  and  they  may  be 
divided  by  these  cboractera  ,into  four  Sections,  containing  nine 
Orders, — 


A.  The  _first  Section,  Podophthalma,  includes  all  those 
hftving  tbo  eyes  mounted  upon  foot-stalks,  and  moveable.  They 
are  almoBt  nlways  furnished  with  distinct  branchiae  ;  their  feet  are 
partly  formed  for  walking,  and  partly  for  prehension ;  and  the 
thorax  is  covered  with  a  airapact,  formed  by  the  great  develop- 
ment of  one  of  the  rings.  This  Section  includes  the  two  first 
Orders  :— 

I.  OecAPODA,  possessing  five  pairs  of  thoracic  extremities,  and 
having  the  gills  enclosed  in  a  special  respiratory  cavity,  on  each 
side  of  the  thorax. 

II.  Stowapoda,   having  the  gills  external,  and  a  variable 
wr  of  extremities. 
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B.  The  stKovd  Section,  Eoriufhthalma,  consists  of  thoee 
Crustacea,  wliose  eyes  ore  ititite  (that  is,  notmouDte<l  od  a  foot- 
stalk), aod  whose  LranchiEe  are  not  distinct  organf>,  but  are 
united  with  the  exlreniities,  which  are  commonly  seren  on  each 
bide,  and  adapted  for  walking.  This  Section  contains  the  three 
succeeding  Orders : — 

III.  Amphipodji,  in  which  the  thoracic  members  are  subser- 
vient to  rCHpinition  ;  and  which  liave  the  abdomen  well  developed, 
and  fumisliod  with  six  pairs  of  appendages. 

IV.  L.CMODiFODA,  in  which  there  is  the  same  provision  for 
respiration,  but  wbicli  have  the  abdomen  tindevclopeU. 

V.  Ibopoda,  in  which  the  abdomen  is  well  developed,  and 
bu  members,  similar  in  form  to  the  rest,  subservient  to 
respiration. 

C.  The  third  Section,  Brahciiiopoda,  is  characterised  by  the 
absence  of  any  i^pccinl  organs  for  respiration  ;  their  place  beioj; 
supplied  by  the  flattening  of  the  anttTior  pair  of  legs  into  thin 
plates,  wLich  ore  subservient  to  that  function.  This  Section 
contains  two  Orders : — 

VI.  Phyllopdda,  in  which  the  body  ia  either  shell-less,  or 
enclosed  in  a  simple  carapace,  and  furnished  with  a  large  number 
of  appendages. 

VII.  Cladocera,  in  which  there  is  a  carapace  in  tbo  form  of 
I  bivftlve  shell. 

D.  The /our(A  Section,  E.vTOMoeTitACA,  is  composed  of  Crus- 
tacea in  wliicb  thero  are  no  branchis,  nor  any  organs  destined 
to  supply  their  place.  The  eyes  are  aessile,  and  are  commonly 
united  into  a  single  mass.  This  Section  also  contains  two 
Orders : — 

VIII.  OsTRAPoDA,  which  has  the  body  inclosed  in  a  sort  of 
shield  resembling  a  bivalve  shell. 

IX.  CoFEpoD.i,  in  which  there  is  no  audi  envelope. 


It  is  in  the  Order  Isopoda,  that  we  Gnd,  in  the  equality  of 
the  segments  and  of  their  appendages,  as  well  as  in  the  aerial 
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r«^iration  of  many  species,  tlio  nearest  approach  to  tite  oU» 
MmiAPODA;  and  in  aome  membera  of  the  Entomo«tr»con« 
■LH^tion,   we  find  a  conBiJerable  approiimation  to   the  higfara 

KUTIFEBA. 


Sbcticn  a— PODOPHTHALMA. 


Order  I.— DECAPODA. 


704.  In  this  Order  we  find  the  highest  general  organisations 
the  largest  size,  and  the  most  varied  habits,  which  we  anywhere 
meet  with  among  Crustacea  ;  it  is  the  ouo  moat  useful  to  Maa  ; 
and  also  most  interoBting  to  the  Naturalist.  The  Loh*ten, 
Crabs,  Crai/'fi*h,  Praimii,  Shrimf>i, — in  fact,  nearly  all  the 
species  that  are  ever  used  as  food, — belong  to  it.  Their  growth 
is  slow  ;  but  they  ordinarily  live  a  long  time.  Their  habits  are 
mostly  aquatic ;  but,  in  consequence  of  the  manner  in  which 
their  gills  ore  inclosed,  none  of  them  are  killed  at  once  by  being 
withdrawn  from  the  water ;  and  some  of  them  pass  the  greatest 
part  of  their  lives  in  air.  They  ore  naturally  voracious  and 
carnivorous  :  and  the  first  pair  of  legs  is  transformed  into  a  pair 
of  powerful  claws,  by  which  they  seiie  their  food  and  convey  it 
to  the  mouth, — the  claw  of  one  side  usually  having  a  sharp  edge 
for  cutting,  whilst  that  of  the  other  is  provided  with  a  blunt 
rounded  edge  for  bruising.  The  form  and  size  of  the  claws, 
relatively  to  the  rest  of  the  extremities,  varies  greatly  in  the 
different  species;  thus  in  the  Crai/-Jish  (Fig.  4?!),  they  only 
seem  like  legs  somewhat  enlarged ;  whilst  in  the  Cralt 
(Fig.  475),  thoy  commonly  Bcem  to  bo  distinct  organs.  It  is 
in  this  group,  that  wo  find  the  mouth  furnished  with  the  most 
complicated  set  of  appendages;  and  wo  may  trace  in  these  a 
gradual  transition  from  the  form  of  jaws  to  that  of  legs.  Tliis 
is  shown  in  the  accompanying  figures,  which  represent  the 
under  surface  of  the  Cray-fish,  and  the  series  of  feet-jaws  sepa- 
rately displayed. — This  Order  is  divided  into  three  sub-orders, 
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according  to  tlie  development  of  the  abdomen  ;  theae  arc  :— 
I.  The  Bbacbyoura,  or  ikort-taiUd  Docapode,  to  whicli  the 
name  of  Crab*  is  commonly  applied  ; — II.  The  niACHDORA,  ot 
long-tailed,  such  aa  the  Lobster,  Cra^-Jith,  &c. ; — and  III.  The 
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Anokoura,  in  which  the  condition  of  tlic  abdomen  is  inter- 
mediate. Each  of  these  snb-orderB  is  divided  into  families ; 
bnt  it  will  be  sufficient  here  to  notice  their  principal  forma. 

785.  Tlie  BnAcnvouitA  may  bo  considered  oa  ranking  at 
the  head  of  the  whole  Order,  in  regard  to  the  concentration 
Slid  high  development  of  their  oervoua,  circulating,  respiratory, 
and  secreting  systems.     They  are  formed    for  walking  rather 
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than  for  swimming ;  and  tbey  are  coneequently  usaally  found 
upon  the  share,  or  even  quit«  inland,  ratlier  than  afloat.     The 


Pia.  473  — CAMTEvra  M.c?(ai.  (Coimmpn  small  edible  Onb)  upper  side,  and  undtt  tida 
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t&il  or  poHt-abdomen  is  ehorter  tliao  tbe  thorax,  and  possesses 
no  appendages  or  swimmerets  at  its  extremity ;  it  is  folded  in 
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ft  state  of  test  beneath  the  tboroj,  where  it  is  lodged  in  a  hollow 
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fitted  to  lecBive  it ;  and  in  the  female  it  is  furnished  with  four 
pairs  of  double  filameata,  analogoua  to  the  sub- abdominal  swim- 
ming appendages  of  the  long-tailcJ  Decapods,  and  used  for 
carrying  the  eggs.  Tlie  clawa,  or  first  pair  of  logs,  aro  alone 
furnished  with  pincers ;  the  ordinary  legs  having  only  simple 
pointed  terminations. — -In  the  Main  (Fig.  474)  and  otiicr  allied 
genera,  the  body  has  very  much  the  form  of  that  of  some  Spiders, 
and  the  legs  are  very  long  ;  whence  these  Crabs  are  commonly 
termed  Sea-Spidera  by  the  fiHhermen. — The  Cancer  pagurut,  or 
common  largo  edible  Crab,  belongs  to  a  group  diBtinguished  by 
llie  very  great  breadth  of  the  carapace,  which,  in  this  species, 
sometimes  amounts  to  as  much  as  twelve  inches ;  it  is  much 
lurched  at  the  sides,  and  each  border  has  nine  festoons.     This 

Crab  is  captured,  by  sinking 
pots,  baskets,  or  nets,  baited 
with  decaying  animal  mat- 
ter, to  a  considerable  depth 
along  the  rocky  coast.  Du- 
ring the  summer  months  it 
is  very  abundant,  especially 
where  tho  water  is  deep; 
but  in  winter  it  is  rarely  to 
be  found,  and  it  is  supposed 
to  burrow  in  the  sand,  or  to 
retire  to  tho  deeper  ports  of 
the  ocean.  The  Carcinui 
Mrtmu,  or  small  edible  Crab,  is  very  active  in  its  habits,  run- 
ning with  considerable  speed ;  it  is  caught,  however,  in  large 
numbers,  but  is  principally  eaten  by  the  lower  classes,  being 
less  esteemed  than  the  preceding  as  an  article  of  food ;  its 
breadth  seldom  exceeds  three  inches.  There  are  several  other 
species  of  this  group,  which  arc  used  as  food  in  different  ports 
of  the  world,  where  tbey  take  the  place  of  the  preceding. — The 
Podoplithalmii^  which  is  extremely  remarkable  for  the  length  of 
its  cyo-bearing  foot-stallcs  (Fig.  462),  belongs  to  a  group  of 
Crabs  distinguished  by  the  flattened  form  of  the  last  pair  of 
legR,  which  are  nsed  as  oarS)  and  enable  the  animal  to  ewini 
with  facility. 
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786.     or  tlie  group  of  BraeJij/oaroui  D«a[>oda  farmed  to  live 
at  ft  distance  from  the  sea,  tliete  are  many  iipeciea ;  some  of 

tlicm  inhabitiog  (reafa 
water,  wLilat  uthera  form 
burrows  in  the  ground, 
even  at  a  diataDcc  from 
water.  Of  the  genua 
T/ielphiua,  one  frMli- 
water  species,  a  native 
of  tbe  rivBTB  of  Soutbem 
Europe,  was  well  known 
to  tbo  ancients,  who 
often  represented  it  upon 
their  mcdala ;  the  Greek 
monks  eat  it  uncooked, 
and  it  is  a  common  article  of  food  in  Italy  during  tient. 
Another  apeciea,  winch  inhabits  India,  boa  been  thus  noticed  by 
Bishop  Hebor  in  his  Journal ; — "  All  the  grass  through  the  Dec- 
can  generally  awarma  with  a  small  Land-Crab,  which  burrows  in 
tbe  ground  and  nms  with  conaiderable  swiftness,  even  when  en- 
cumbered with  a  bundle  of  food  as  big  as  itself;  this  food  is  grass, 
01  the  green  stalks  of  rice  ;  and  it  is  amusio^  to  sec  the  Crabs, 
sitting,  as  it  were,  upright,  cut  their  bay  with  their  sharp 
pincers,  and  then  waddling  off  with  their  sheaf  to  their  holes, 
M  quickly  OS  their  side-long  pace  will  carry  them."  They  liave 
been  found  on  tbe  table-lands,  at  an  elevation  of  nearly  4000  feet 
firom  the  sea ;  and  there  is  ruason  to  believe  that  they  do  not, 
like  the  West  Indian  Land-Crabs,  perform  an  annual  migration 
to  the  sea,  for  tbe  purpose  of  depositing  their  eggs. — Tlie 
Ceearclnia,  or  Land-Crab  of  tbe  Antillea  (Fig. 469),  is  remark- 
able for  its  nocturnal  and  burrowing  babit?,  and  for  tbo 
migrations  it  executes ;  when  the  season  arrives  for  the  depo- 
wtion  of  the  eggs,  it  moves  towards  tbe  sea  in  large  com- 
panies, taking  the  most  direct  line,  and  seldom  permitting  any 
obstaclea  to  interrupt  its  progress, — Some  of  tbe  Land-Crabs 
are  remarkable  for  tho  inequality  in  the  size  of  their  claws ;  the 
larger  is  used  to  close  up  the  moutb  of  the  burrows ;  and  it  is 
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sometimeB  held  up  in  a  beckoning  attitude,  whcnco  tlieae  Crabs 
liavB  acqaired  thi;  name  of  Galling -Crabs. — Nearly  allied  to 
tlieee,  which  are  all  inhabitanta  of  tropical  regiona,  aro  some 
aroall  native  spcciuii,  termed  Pea-Crabe,  which  reside,  at  least 
during  a  part  of  the  year,  inaide  various  bivalve  shells,  such  as 
Mussels,  &c.  The  ancients  believed  that  the  Pea-Crab  lives 
on  the  best  terms  with  tho  inhabitant  of  the  shell  in  wliich  it  is 
funnd ;  and  that  it  not  only  wama  it  of  danger,  hut  goes 
abroad  to  cator  for  it ;  this,  bowcvcr,  is  an  absurd  fiotion, 

7H7.  The  Decapods  of  the  section  Anomoura  are  intermediate 
between  the  Short-tailed  Crabs,  and  tlie  Long-tailed  Lobsters  and 
Cray-fish ;  not  having  the  abdomen  reduced  to  the  almost  rudi- 
mentary state,  which  it  presents  in  the  former; 
neither  having  it  converted  into  a  powerful 
organ  for  swimming,  as  in  the  latter  (Fig.  477). 
There  is  nearly  always  a  pair  of  appendages 
attached  to  its  last  segment ;  and  these  have, 
in  some  instances,  important  uses.  This  section 
includes  the  Hippa  (Fig.  430)  and  ita  allies, 
constituting  the  family  Hippid,*:;  and  also  the 
family  Paqcrip^  or  Hermit-Crait,  which 
aro  very  peculiar  as  to  lioth  tbcir  conformation 
and  tlioir  habits.  The  tail,  or  post-abdomen, 
is  of  large  size,  but  its  envelope  is  little  else 
than  a  membranuUB  bag,  entirely  unpossessed 
of  tho  usual  hardness  of  the  Crustacoous  inte- 
gument, and  presenting  no  division  into  segmenta.  The  thorax 
itself  is  not  very  firm ;  and  it  is  only  OD  the  claws,  which  are  of 
lai^e  size,  that  we  find  the  true  calcareous  envelope.  For  tho 
protection  of  their  aoft  taila,  the  Paj/urula  resort  to  various  arti- 
ficial inothods.  Many  of  them  seek  univalve  shells,  in  which 
they  take  up  their  abodes  ;  attaoliing  themselves  to  their  interior 
by  a  sucker,  with  which  the  tail  is  funiiahed  at  its  extremity, 
and  also  holding  by  the  three  pairs  of  appendages,  or  false  legs, 
which  it  bears  at  its  hinder  portion.  When  they  are  feeding  or 
walking,  the  head  and  thorax  project  beyond  tlip  mouth  of  tho 
shell ;    but  when  thoy  are  alarmed  they  draw  themswWes  in. 
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closing  the  mouth  with  one  of  the  olawa,  which  ia  mncb  larger 
than  the  other,  and  holding  to  the  interior  ho  firmly,  that  they 
will  ratlicr  be  torn  asunder  than  quit  their  attachnieot.  Ab  they 
increase  in  size,  tliey  arc  obliged  to  change  their  habitation  for  a 
more  commodious  one ;  and  the  way  in  which  tliey  accomplish 
thia  is  very  amusing.  They  may  bo  not  unfrequcntly  observed 
crawling  slowly  along  the  line  of  empty  shells,  &c.,  left  by  the 
last  wave;  and  as  if  unwilling  to  part  with  their  old  domicile 
till  a  new  one  baa  been  obtained,  they  slip  their  tails  out  of  the 
old  bouse  into  the  new  one,  again  betaking  tbemselvea  to  the 
former,  if  the  latter  is  not  found  Bultahlc.  In  this  manner  tbey 
not  unfrequently  tryalargenumber  of  shells,  before  they  find  one 
to  their  liking.  There  are  several  species  of  various  sizes,  which 
are  inhabitants  of  our  own  sliorea ;  they  feed,  for  the  most  part, 
upon  dead  fish,  and  all  kinds  of  garbage  thrown  upon  the  shore. 
The  Bir;iui,  an  allied  genua  of  tropical  regions,  has  the  tail  some- 
what more  protected,  but  still  soft ;  this  does  not  lodge  in  sheila, 
but  retires  to  rocks,  or  hides  itself  in  burrows  in  the  earth.  Tha 
best-known  species,  Birput  latro,  inhabits  the  Isle  of  France, 
and  lives  upon  cocoa-nuts ;  it  burrows  at  the  roots  of  the  trees, 
and  feeds  upon  the  &uit  which  falls  from  them  ;  and  it  is  even  said 
to  climb  the  trunk,  to  obtain  a  further  supply. 

788.  The  Macrocha,  or  loog-tailed  Decapods,  arc  dis- 
tinguished not  merely  by  the  length  of  the  tail,  bnt  by  having 
it  terminated  by  a  sort  of  fin,  expanded  laterally,  and  consisting 
of  five  pieces  (Fig.  478).  This  is  a  very  powerful  instrument 
for  motion  in  water,  serving,  by  its  vertical  atrokea,  to  propel 
the  animals  through  the  liquid ;  and  we  consequently  find  the 
Crustacea  of  this  Section  much  more  frequently  swimming  in  the 
water  than  walking  on  its  bottom  or  on  the  shore.  This  Section 
is  a  very  extensive  one,  and  contains  the  largest  species  of  the 
whole  class.  The  Lol'iUm,  Crat/-Jitk,  Prawnt,  S/iritnpt^  &c., 
of  which  the  group  is  chiefly  composed,  are  sufficiently  well 
known  to  need  no  description.  We  may  notice,  however,  the 
Falinitrtu,  or  Spiny  Lobster,  one  of  the  largest  animals  in  the 
olus ;  which  was  known  to  the  Romans  under  the  name  of 
Locuata.     This  is  distinguished  by  the  very  large  size  of  its 
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lateral  antennie  ;  which  are  boset,  like  the  body,  with  sharp 
pointa.     The  legs  ore  all  single- fingered ;  not  even  those  of  the 
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firat  pair  being  rurnislied  with  pincers.  This  animal  frcijuents 
deep  waters,  especially  off  rocky  shores  ;  and  it  only  approaches 
the  coast  at  the  return  of  spring,  to  deposit  its  eggs,  which  are 
numerous,  minute,  and  of  a  bright  red  colour.  The  common 
English  species  not  nnfrequently  weighs  12  or  14  lbs.,  when 
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loaded  with  eggs. — The  Gn/oiAra,  a  genus  somewhat  allied  to  the 
preceding,  snd  of  wUicli  two  Bmall  species  are  fommon  on  our 
own  coasts,  ia  remarkable  on  account  of  tiio  vast  DumbiTS  id 
which  it  sometimeB  appears  ;  the  Galathta  grfgaria  having  been 
seen  by  Sir  Joseph  Banks,  during  his  voyage  round  the  world, 
to  accumulate  in  such  multitudes,  that  the  surface  of  the  water 
appeared  as  if  saturated  with  hluod. 
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789.  The  name  of  thb  Order  is  derived  fr'om  the  mode  in 
which  the  feet  approach  the  month,  in  many  of  the  animals 
composing  it ;  not  only  the  foot-jaws,  hut  also  part  of  the 
thoracic  oitremities,  being  directed  towards  it  (Fig.  480).  The 
number  of  legs  id  variable  ;  but  there  are  generally  from  twelve 
to  sixteen, — one  or  more  pairs  of  the  feet-jaws  of  the  KtaerouiQas 
Decapods  being  here  developed  as  true  legs.  The  general 
form  of  the  body  bears  considerable  resemblance  to  that  of  tlie 
Cray-fi^h  and  its  allies ;  the  abdomen  being  much  prolonged, 
the  tail-fin  much  expanded  laterally,  and  the  appendages  beneath 
the  abdomen  being  developed  and  used  as  fin-feet.  There  are, 
however,  some  considerable  differences  in  their  structure  ;  which 
ore  quite  sufficient  to  separate  the  Stomapods  as  a  distinct  Order. 
The  broncbife,  instead  of  being  inclosed  in  a  carity  beneath  the 
thorax,  are  attached  to  the  abdominal  appendages,  and  hang 
freely  in  the  water  (Fig.  4611);  the  heart  has  more  the  form 
and  characters  of  the  dorsal  vessel  of  Insects  ;  the  integuments 
have  littlo  solidity,  and  are  sometimes  membranous  and  trans- 
lucent ;  and  the  nervous  system  is  arranged  in  a  less  concen- 
trated manner. — All  the  Stomapods  are  marine  ;  and  the  largest 
species  are  only  found  in  tropical  climates.  As  they  are 
inhabitants  uf  deep  waters  and  the  open  sea,  rather  than  of  the 
shores,  their  habits  are  but  little  known  ;  but  from  the  confor- 
mation of  some  of  the  Order,  they  may  be  regarded  with  proba- 
bility as  very  voracious. 

790.     As  connecting  this  Order  with  the  lost  family  of  the 
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preceding,  we  may   first  notioo  the   curious   gcous  Mytii,  or 

IOpossiim- Shrimp  ;  whicli  bears,  in  its  genpra!  form,  so  strong  a 
lemblance  to  the  ordinary  Sluimps,  that  it  has  beea  neually 
ilAced  with  them.  It  is  distinguished,  however,  (rnm  the  true 
Decapoda,  by  the  external  position  of  its  brancliire ;  ns  well  as 
by  otlier  characters.  In  regard  to  the  number  of  the  feet,  It 
holds  a  very  interesting  intermediate 
place  between  the  Decapods  and  the 
ordinary  Stomapods ;  for  the  last 
pair  of  feet-jaws  is  developed  into 
true  legs,  making  their  number 
twelve  in  all ;  and  the  other  two 
pairs  have  much  more  the  form  of 
ordinary  legs,  than  in  the  Decapods. 
Each  of  the  legs  has  a  lateral  ap- 
pendage, which  is  so  much  developed 
as  to  appear  like  a  second  limb ;  and 
thus,  reckoning.in  the  feot-jaws,  which  also  possess  similar 
appendages,  we  may  say  that  the  Mysia  has  no  fewer  than  32 
legs.  The  common  name  uf  this  curious  little  animal  is  derived 
^m  the  peculiar  conformation,  which  enables  it  to  afford  a 
special  protection  to  the  eggs.  The  female  has  a  large  concave 
scale,  attached  to  the  inner  division  of  each  of  the  posterior  legs ; 
and  these,  overlapping  one  another,  form  a  pouch,  which  is 
copablo  of  being  considerably  distended.  Into  this  pouch  the 
eggs  are  reooived,  when  they  quit  the  ovarium  ;  and  liore  they 
continue  until  the  young  arc  so  nearly  developed,  that  they  pre- 
t  a  very  close  resemblance  to  the  parent.  The  parent  then 
ins  the  valves  of  the  poucb,  and  sets  free  the  whole  brood  at 
'oncu  into  the  surrounding  clement ;  and  those  usually  seem 
to  remain  associated  with  the  community,  from  which  they 
sprang.  Although  sparingly  distributed  in  the  seas  of  Europe, 
eso  little  animals  inhabit  some  parts  of  the  Arctic  ocean  in 
azing  numbers ;  constituting  the  principal  food  of  tlio  pro- 
igions  shoals  of  Salmon,  which  resort  thither  in  the  months  of 
1  August,  and  upon  which  the  inhabitants  of  Boothia 
in  great  degree  for  their  winter  store  of  provisions ;  and 
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■erring  also  as  oae  of  the  chief  articles,  on  wliich  die  Wlialebooe 
Wfanio  is  supported. 

791.  The  Sf/uUlri,  which  is  sometimes  termod  "  Sea  Mantis," 
from  the  resemblance  of  its  powerful  claws  to  those  of  that 
Insect  (5  604),  may  he  regarded  as  the  type  of  the  Order.  Ita 
carapace  is  small,  and  only  covora  the  anterior  half  of  the  thorai ; 
— the  posterior  being  formed  of  rings  like  those  of  the  abdomen. 


pin.  «SA^-Bqitii,u  MANTia, 

The  menibers  which,  in  their  position,  correspond  with  tlic 
external  feet-jaws  of  Decapods  (Fig.  480,  a),  are'liero  developed 
into  enormous  claws,  terminating  in  a  sharp  hook  ;  in  the 
typical  species,  Sqmlla  manlU,  the  Inst  joint  or  finger  is  furnished 
with  six  sharp  projecting  spines  ;  and  tlie  preceding  joint,  or 
hand,  is  furnished  with  three  sharp  spines,  and  is  hollowed  at 
its  edge  into  a  groove,  into  whicli  the  finger  shuts,  in  such  a 
manner  as  to  render  this  claw  a  most  efficient  instrument  nf 
prehension.  The  other  foot-jaws,  and  the  three  first  pairs  of 
thoracic  members  (i),  shaio  in  this  conformation  ;  being  fur- 
nished with  a  sharp  moveable  finger,  and  a  hand  araiud  with 
spines,  against  which  the  finger  closes ;  and  these  ore  directed 
towards  the  month,  in  such  a  manner  as  to  hold  the  prey  against 
it,  in  the  most  efficieut  manner.  Ttio  three  posterior  pairs  of 
legs,  whicli  are  attached  to  the  annnlated  (or  ringed)  portion  of 
the  thorai  (e),  arc  Furnished  with  a  brush  instead  of  a  hook  at 
their  extremities,  and  more  resemble  the  abdominal  swimming 
legs.  The  tail  is  expanded  into  a  broad  fin.  Thus  wo  see  that 
the  locomotive  apparatus  of  this  animal  is  partly  adapted  for 
prehen^on,  and  partly  for  natation  (or  swimming),  and  not  at 
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all  for  walkbig.  This  species  is  probaLly  the  largest  of  tlie 
Order  ;  its  length  being  about  seven  inches.  It  is  common  in 
the  Mediterranoan. 

792.  To  this  Order  also  belongs  a  very  ourious  genns,  the 
P/iylloaoma,  at  Gloss-Crob.  Its  scientific  name,  which  menDB 
lea/-bodi«d,  as  well  as  its  common  designation,  refer  to  the 
remarkable  peculiarity  of  structure  by  which  it  is  distinguished  ; 
the  whole  body  being  flattened  like  a  leaf,  and  almost  as  trans- 
parent  as  glass.  It  is  composed  of  a  large  oval  plate,  which 
represents  the  head,  and  bears  the  two  eyes,  mounted  on 
long  footstalks,  at  its  anterior  extremity  ;  of  a  second  plate, 
in  part  covered  by  the  preceding,  and  giving  insertion  to  the 
thoracic  legs;  and  of  an  abdomen  which  is  always  short,  and 
in  some  species  undeveloped.  The  legs,  six  in  number,  are  very 
long  and  slender ;  they  aro  bifid  or  divided  into  two,  like  those 
of  the  Mysis ;  and  are  adapted  for  swimming  only.  These 
curious  oreatnrcs  are  iidiabitants  of  tlie  tropical  parts  of  tiic 
Atlantic  and  Eastern  Oceans. 

793,  It  is  scarcely  possible  to  avoid  being  struck  by  the 
analogy  presented  by  this  Order,  to  the  Orthoptera  among 
Insects.  Tlie  resemblance  of  the  Squills  to  the  Mantis  has  already 
been  noticed  ;  and  the  correapondcnce  of  the  Phyllosoma  to  the 
leaf'liku  species  of  the  same  order  (§  <i53),  is  scarcely  less 
remarkable.  Wo  may  also  point  out  the  many  resemblances 
betneea  the  Decapod  Crustacea,  and  the  Coleopterous  Insects. 
They  occupy  a  corresponding  position,  in  being  at  the  head  of 
the  mandibutate  series  of  their  respective  classes ;  they  are  both 
also  pre-eminent  in  regard  to  the  hardness  of  their  integuments  ; 
and  in  both  there  is  an  adaptation  of  the  extremities  for  walking, 
nther  than  for  swimming  or  flying — which  are  actions  analogous 
to  each  other  (Amm.  Phvsidl.,  §  tf63}. 


IBU  II. 
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Order  III.— A  MPH  I  POD  A. 

794.  PoBsing  on  to  tile  group  of  Ei>RioPitTnAtHA, — which  ia 
distinguished  by  the  absence  of  pedunclea  supporting  the  eyea, 
and  by  the  union  of  the  respiratory  organs  with  the  locomotive 

momben, — we  have  to  £rat  notice  the 
Order  Amphipoda,  in  which  the 
abdomen  ia  well  developed,  but  the 
respiratory  orgnns  are  connected  with 
the  thornciu  limbs  only.  These  organs 
consist  of  membranous  vesicles,  at- 
tached to  the  base  of  tlio  legs,  of  which  some  traces  present  them- 
selves in  the  preceding  Order ;  the  continual  renewal  of  the 
water  in  contact  with  them  is  accomplished  by  the  constant 
movements  of  the  first  three  pairs  of  abdominal  pro-legs.  Tlie 
thoracic  legs  are  fourteen  in  number,  consialing  of  the  ten  which 
ore  characteriatic  of  the  Decapods,  with  the  addition  of  two  pairs 
of  feet-jaws, — only  ono  pair  of  these  last  organs  being  here  left 
in  its  original  form.  The  logs  are  partly  directed  forwards, 
and  partly  backwards,  from  whioh  the  name  of  the  Order  ia 
derived.  The  abdomen  is  much  developed,  and  is  composed  of 
seven  segments, — the  lost,  however,  U'ing  a  more  rudiment ;  the 
appendages  of  the  three  preceding  divisions  are  often  united  into 
a  sort  of  bundle,  constituting  aa  organ  which  is  of  great  service 
in  leaping.  These  Crustacea  aro  oil  of  small  size :  but  they 
frequently  present  themselves  in  very  largo  numbers.  Some  of 
them  are  inhabitants  of  the  sea  and  shores,  whilst  others  are 
abundant  in  our  streams.  The  greater  number  of  them  ore  very 
agile  leapers. 

795.  The  uommoa  Talitrut  loeMM,oT  Sand-hopper  (Fig.  456), 
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ia  a  very  characterietic  exninple  of  this  Order.  It  is  extTemeIc 
abunda^nt  on  oar  ahores ;  and  may  often  be  qccn  in  ynst  numbers 
on  the  sands,  eapecialty  when  tbe  sun  ia  shining  upon  tliem  and 
the  tide  ia  retreating.  The  whole  siirfaco  of  the  sand,  or  rather 
the  air  for  a  few  inclies  above  it,  appears  as  if  alive  with  them  : 
for  they  are  incessantly  leaping  to  an  elevation,  which  is,  for  their 
minute  size,  very  considerable,  as  if  they  were  in  the  height  of 
enjoyment.  They  burrow  in  the  sand ;  snd  seldom  enter  the 
water.  Tlieir  food  probably  conaietB  of  the  minuter  animals,  and 
of  the  decomposing  animal  and  vegetable  remains,  which  are 
left  in  the  sand  by  the  sea.  The  Cnmmaritt  pitlex  (Fig.  481), 
which  ta  nearly  allied  to  the  precuding  in  structure  and  in 
its  leaping  powers,  is  an  inhabitant  of  fresh  water  brooks ; 
being  espcdally  abundant  in  those,  in  which  there  is  an  accU' 
mnUtion  of  decaying  vegetable   matter.      The  Corffphium    is 

remarkable  for  its  very  long 
antenna;,  and  for  its  pre- 
daeeouB  habits.  It  is  very 
abundant  on  the  coast  of 
La  Rochetle,  where  it  forms 
extensive  burrows  in  the 
sand, — only  making  its  ap- 
pearance, however,  at  the 
beginning  of  May.  It  keeps  up  a  continual  war  with  the  Anne- 
lida, which  inhabit  the  same  neighbourhood ;  and  also  attacks 
KIoUuBca  and  even  Fishes,  as  well  as  dead  animal  matter. 
Scarcely  anything  ia  more  curious,  than  to  observe  these  creatures 
at  the  rising  of  the  tide  assembled  in  myriads,  moving  about  in 
all  directions,  beating  the  mud  with  their  arm-like  antennce,  and 
mixing  it  with  water  in  order  to  discover  their  prey.  If  they 
meet  with  Annelids  even  ten  or  twenty  times  their  size,  they 
nnite  together  to  attack  and  devour  them  ;  and  tbe  carnage  does 
not  cease,  until  the  whole  of  the  mud  has  been  turned  over  and 
examined.  It  is  said  that  they  sever  the  hyssus,  by  which  the 
Mntsela  are  fixed  (Fig.  591)  ;  so  as  to  canse  them  to  fall,  and  thus 
to  enable  them  to  bo  more  readily  attacked.  They  are  in  their 
turn  devoured  by  Fishes  and  by  many  Shore- Birds.  The  Crustacea 

•  2 
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oF  a  [>oHion  of  tliia  Oriter  are  parasitic  in  tlieir  habito  ;  attaching 
tUeiDSclves  to  the  bodies  of  Fisbca  ;  and  having  the  mouth  moro 
adapted  for  suction. 


Order  IV.— I^MODIPODA. 

796.  Tlie  Cruftacea  of  this  Order  resemble  the  preceding  in 
the  conformatiun  of  tlie  respiratory  organs  ;  but  differ  from  all 
the  other  Bdriophthatma,  in  the  want  of  development  of  the 
abdomen.  The  niimbt-r  oflegs  varies  considerably  in  the  different 
species.  Tlio  body  is  composed  (with  the  liead)  of  eight  or  nine 
scgnK'Db>,  of  nhieh  seven  may  be  furnished  with  memWrs ;  but 
not  iinfrequently  some  of  the  appendages  are  undeveloped.  This 
Order  is  divided  into  two  Sections,  according  to  tlie  form  of  the 
body ;  the  Filifor- 
mio,  having  the 
body  long  and 
thread-like,  and  the 
legs  also  long  and 
slender  (Fig.  ^ffij); 
wliilat  in  the  Ora/io, 
the  body  is  shorter 
and  broader,  and  the  legs  shorter  and  stouter  (Fig-  484).  Of 
the  former  group,  the  Caprflla  pluuma  is  a  characteristic  exam- 
plo ;  it  ia  found  among  marine  plants, 
creeping  along  in  the  same  manner  as  the 
Geometer,  or  Looper- Caterpillars  (§  700), 
often  beniiing  itself  back  with  great  rapidity, 
and  applying  its  anteunat  to  various  parts  of 
the  body.  It  has  five  pairs  of  legs,  of  which 
thesecoud  is  the  largest;  thcscare  not  disposed, 
however,  in  a  regular,  but  in  an  interrupted 
series,  the  second  and  third  segments  of  the 
thorax  having  only  the  respiratory  vesicles. 
In  an  allied  genus,  there  are  also  ten  legs,  disposed  in  &  con- 
tinuous series  ;  and  in  another,  all  the  fourteen  are  developed. 


Pro.  m— CiniiLj_i  Piuuu. 
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The  Cyamus  and  its  allies,  belonging  to  the  second  division  of 
tlie  Order,  appear  to  be  mostly  parasitic  in  tlutir  Iiabita.  Tlia 
Cyamus,  commonl}'  termed  tlie  Whale- Luuae,  attaches  itself,  by 
mvansof  its  strong  daws,  to  the  surface  of  the  body  of  the 
Wliale ;  which  is  Bometimes  so  completely  covered  fay  these 
paraaites,  that  the  individuals  thus  infested  may  be  easily 
reciigniaed  at  a  eonsiderable  distance  by  their  white  colour. 
When  the  parasites  are  removed,  the  skin  of  the  Whale  is  found 
to  be  deprived  of  its  epidermis. 


OnuEB  v.— ISOPODA. 

797.  These  Crustacea  hear  n  general  resemblance  to  the 
Amphipoda  ;  but  their  bodies  arc  flattened  horiKontally,  instead 
of  being  compressed  vertically,  and  the  abdomen  is  not  terminated 
either  fay  appendages  adapted  for  leaping,  nor  fay  an  expanded 
fin  for  awimniing,  as  in  that  group.  The  thorax  nearly  always 
consists  of  seven  segment]),  and  is  furnished  with  seven  pairs  of 
appendages  adapted  for  walking  (Fig.  456)  ;  bill  the  respiratory 
organs  are  not  attached  to  them,  faut  are  developed  as  expansions 
of  the  extremities  of  the  pro-legs,  which  are  attached  to  the 
abdominal  segiiieiils.  These  organs,  which  have  usually  an  oval 
form  and  a  niemfaranous  texture,  are  sometimes  suspended  freely 
beneath  the  afadomen  ;  hut  they  are  occasionally  covered  in  by 
little  scales,  which  fold  over  and  protect  them.  The  females 
usually  have  large  plates  attached  to  the  base  of  the  thoracic 
legs,  which  form,  by  their  meeting,  a  pouch  in  which  the  eggs 
ftnd  young  are  matured  ;  others  have  a  membranous  bag  in  this 
utnation.  The  uewly-hatched  young  have  only  six  thoracic 
aegraents  and  six  pairs  of  legs, — acquiring  an  additional  segment 
and  pair  of  legs  at  the  time  of  their  first  moult. 

798,  Of  this  Order,  the  principal  part  is  atjuatie ;  but  one 
group  is  terrestrial.  Many  of  the  former  ore  parasitic  upon  other 
animals, — very  frequently  upon  larger  Crustiicea ;  this  is  the 
case  with  the  Bopynii,  which  is  parasitic  upon  the  common 
Prawn,  affixing  itself  beneath  the  carapace,  upon  the  branchiEe, 
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and  producing  na  evident  swelling  externally.  Between  eight 
and  nine  hundred  young  ones  have  been  observed  beneath  the 
body  of  a  single  female  ;  and  the  parent  haii  tbf  instinct  to  Mt 
them  free  in  situationB  frequented  by  the  Prawns. — Of  those 
marine  Isopods  which  ore  not  parasitic,  t)ie  most  worthy  of  notica 
io  the  Limuoria  Urel/rans  ;  which,  although  not  more  than  a 
sixth  of  an  inth  in  length,  is,  through  ita  boring  habits,  and  its 
powers  of  multiplication,  exceedingly  destructive.  It  pierces 
timber  in  different  directions  with  astonishing  rapidity,  appa- 
rently for  the  purpose  of  feeding  upon  it,  as  in  its  stomach  are 
found  minute  particles  of  the  wood-  It  is  found  in  different 
porta  of  the  British  Ocean,  attacking  wooden  piles,  immersed  in 
water,  in  our  duck-yard^,  bridges,  flood-gates,  chain-piers,  &a.  ; 
and  perforating  them  in  the  most  alarming  manner. 

709.  It  is  in  the  terrestrial  epecies,  that  we  find  the  most 
remarkable  provision  for  the  inclosure  of  the  respiratory  organs  : 
these  being  cumplctety  folded  over,  by  plates  developed  from  the 

abdominal  members ;  and 
the  anterior  plates  being 
perforated  with  a  row  of 
xmall  holes,  through  which 
the  air  gains  access  to  the 
gills  within.  Like  the  Land 
Crabs,  these  terrestrial  Iso- 
pods  (of  which  the  common 
Wood-loiue  is  a  very  familiar 
example),  for  the  most  part 
frequent  damp  situations  ; 
inhabiting  dark  and  oon- 
cealfd  places,  such  as  cellara, 
caves,  holes  in  walls,  the  un- 
der-aide  of  stones,  &c.  They  feed  upon  decaying  animal  and  vege- 
table matter,  and  come  forth  from  their  retreat  in  dnmp  weather. 
They  crawl  slowly,  except  when  alarmed  ;  and  they  have  tlie 
power  of  rolling  themselves  into  a  ball,  so  as  to  expose  on  tho 
untsiile  nothing  but  the  ])lutes  of  the  bock,  and  to  conceal  the 
appendages  of  the  underside  of  the  boily. 


Fro.  41U,— Amwcm. 


OHDBR  tSUIHIDA  ; — TRIL0BITK8. 

800.     The  Older  Isopoda  ia  probably  the  situation,  in  which 
TC  ore  to  place  the  remarkable  fossils  known  under  tlte  name  of 
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Trilofiitet,  from  the  tiirra  lobes  into  which  the  body  is  divided 
lengthways  (Fig.  487).  Thwe  are  fouod  in  the  very  earliest  of 
the  formatiune  that  contain  foBsils  nt  all ;  and  they  appear  to 
bare  ceased  to  exist,  before  the  creation  of  Mammalia.  They 
resemble  the  Isopoda  in  the  equality  of  their  aegmeota,  as  well  as 
in  the  tri-lobed  division  of  the  budy,  which  is  presented  by  soma 
of  the  recent  species  of  that  order ;  and  also  in  their  tendency  to 
roll  themselves  into  a  hall  (Fig.  486).  Their  exact  Htuation, 
however,  cannot  be  known,  until  some  information  hai?  been 
gained  in  regard  to  their  extrcmitice.  nf  which  no  remains  have 
yet  been  discovered.  It  is  probable  that  these  were  very  short ; 
in  whieb  respect  they  would  correspond  with  those  uf  certain 
parasitic  Isopoda ;  but  they  may  have  been  soft  and  membranous, 
and  formed  for  swimming,  like  those  of  the  Fhyllopoda.  They 
bear  no  inconsiderable  resemblance  estomally  to  the  C/iUon 
among  Molhiaoa  (Pig.  o84)  ;  and  could  probobly,  like  them, 
draw  the  border  of  the  shell  completely  down  to  the  surfaec  on 
which  they  were  adherent.  Their  ArUculoted  character,  how- 
ever, is  fully  evidenced  by  the  nature  of  their  eyes,  which  have 
the  compound  structure  peculiar  to  that  Sub-Kingdom.  This 
has  been  so  perfectly  preserved  in  many  specimens,  lliat  the 
facets  may  be  counted  with  the  aid  of  a  magnifying- gloss ;  and 
as  many  as  four  hundred  have  been  found  to  exist  in  a  vingle 
specimen. 


Sectiom  C— BRANCHIOPODA. 


Ordbk  VI.—PHYLLOPODA. 

SOI.  Wo  are  now  arrived  at  tlie  tliml  Suction  uf  the  class, — 
that  of  BRANCnioFoOA ;  in  which  the  union  between  the  legs 
and  respiratory  organs,  wlitch  wo  have  seen  to  be  gradually 
taking  placo  in  the  preceding  Orders,  becomes  more  complete, — 
there  bcin((  now  no  distinct  gillii,  and  the  anterior  legs  being 
ooDvertod  into  respiratory  organs,  by  an  expansion  of  their  sur- 
face. Hence  the  name  of  the  grnnp ;  which  means  "  gill- 
footed."  In  the  greater  pnrt  of  this  and  the  sueceeding  groups, 
the  hody  is  inclosed  in  a  sort  of  homj  shell ;  which  sometimes 
appears  composed  of  but  a  single  jiicce,  and  in  other  instances 
is  formed  like  the  shell  of  a  bivalve  Mollnsli  : — hence  they  are 
commonly  known  as  EnlainoMtracoiu  Crustacea  (this  term 
meaning,  inclosed  in  a  shell).  The  eyes  are  generally  placed  near 
each  other ;  and  are  sometimes  so  close,  ns  to  run  together  (so  to 
speak)  into  one  moss.  The  foot-J^ws  are  all  converted  inl4> 
true  lugs,  being,  like  them,  adapted  for  swimming ;  and  even 
tlio  antennte  sometimes  become  locomotive  organs.  The  number 
of  legs  varies  greatly ;  reaching  in  some 
species  to  above  A  hundred ;  but  being 
commonly  much  lees.  All  these  animals 
are  aijuatic,  and  most  of  them  inhabit  fresli 
water.  They  are  for  the  most  part  extremely 
active  in  their  habits  ;  and  are  ail  of  small  size, 
some  of  them  being  even  of  microscopic  minote' 

Fill.  *«j.-CTCLor»   "^*'-     '^'''*  '^^^'^  locomotion   is  doubtless  in 

VUW..M1,  nugn [Hod.  part  connected  with  the  act  of  respiration,  and 

serves  to  produce  a  constant  interchange  in   the 

water  in  contact  witli  the  surface  of  the   body,  and  especially 
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wttL  t}ie  brani-'liial  expansions  of  tbc  leg$.  Even  wlien  the  aninials 
ure  at  test^  tliesc  Inet  iirgaat  ate  semi  tu  tie  id  rapid  motion. 
The  eggs  ore  orraogod  in  a.  niaas  in  a  cavity  beneatlt  the  back  of 
the  shell,  or  are  inclosed  in  a  common  cnvc)o[>e,  and  carried  in 
ono  or  two  bunches  or  uiustieit  at  tlie  base  of  the  tail  (Fig.  489). 
802.  The  Order  Puvllupoua  inchides  thoee  Brancliiopoilo, 
whose  body,  sometimes  naked  or  shell-less,  and  sometimes 
inclosed  in  a  ahield-Iike  carapace  or  in  a  bivolvu  shell,  is  divided 
into  iL  great  uiimher  <t(  tegmenta,  nearly  all  of  which  are 
furDiahed  with  leaf-like  appendages,  or  gill-feet.  They  vary 
considerably  in  their  conformation  ;  some  of  them  being  provided 
with  a  certain  number  of  simple  swimming  feet,  placed  behind 
the  gill-feet ;  hut  of  the  latter  there  are  always  at  least  eight 
pairs,  and  soniotimes  their  number  amounts  to  sixty  pairs.  The 
first  division  of  the  order  includes  those,  which  have  the  body 
protected  by  a  horny  shell.  This  is  the  cose  with  the  Limnadia 
(Fig.  490),  which  has  a  bivalve  shell,  and  bears  a  considerable 
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resemblance  to  the  Daphnia  (§  WW),  except  in  the  form  and 
number  of  the  feet ;  and  in  the  Apat  (Fig.  491),  which  has  a 
simple  shiohl-like  shell,  and  in  whicli  the  feet  are  very  numerous, 
but  all  except  the  anterior  ones  are  extremely  small.  These  lost 
are  extremely  remarkable  for  the  power  which  their  eggs  possess, 
of  retaining  their  vitality  for  several  years,  when  the  waters  in 
which  they  are  deposited  have  been  dried  up.  They  inhabit 
lakes,  pools,  and  ditches,  and  are  often  found  in  vast  numbers, 
especially  in  the  spring  and  beginning  of  the  summer.  They  are 
sometimes  raised  into  the  air  by  whirlwiuds,  and  scattered  again 
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like  nin.  Thuir  i-ggs  are  of  a  red  colour,  and  fall  to  ihe  bottom 
of  the  water,  when  set  free  from  tbe  egg-cases  which  tlii'  parent 
bears  near  its  tnil.  When  first  hatctied,  the  young  difilr  con- 
ttiderably  from  tlieir  paienta,  having  but  one  eye,  four  legs,  no 
tail,  and  the  siLeil  covering  only  the  front  half  of  the  body. 
These  little  Onistocea  are  said  to  feed  upon  young  Tadpoles. 
They  Bwini  well  on  tlie  back,  and  burrow  in  the  sand,  elevating 
their  tails  in  tbe  water. 

603.  In  the  species  included  in  the  second  division  of  the 
Order,  there  is  neither  bivalve  shell,  nor  any  trace  uf  a  shield- 
like oarapaoe ;  but  the  body  is  entirely  soft.  It  is  usually  tnoch 
prolonged,  and  oomposed  of  a  large  number  of  segments ;  but 
the  branchial  appendages  or  gill-feet  do  not  exceed  eleven  pairs. 

To  this  group  belongs  the 
curious  Jrtemiti  galina,  or 
Brine-shrimp  ;  a  small  Crus- 
tacean, about  half  an  inch  in 
length,  conimouly  found  in  tbe 
salt-pans  at  Lyniington,  when 
the  evapflrattou  uf  the  water  is 
considerably  advanced.  The 
accompanying  figures  represent 
tbe  progressive  gtagea  of  its 
development.  "  Nature  having 
constructed  it  with  members  solely  adapted  for  swimming,  it 
seems  to  be  in  perpetual  <|uest  uf  prey,  gliding  with  an  almost 
even  motion  through  the  water,  and  moving  with  equal  indif- 
ference on  tbe  back,  belly,  and  sides;  tbe  shape  of  the  animal, 
the  undulating  movements  of  its  Sns,  and  the  glossy  appearance 
of  ita  coat,  render  it  an  object 
of  a  very  interesting  desorip- 
tion." — Nearly  allied  to  thb  is 
the  Uranchipua;  of  which  tbe 
several  species  are  found,  often 
in  great  numbers,  in  small  pools,  especially  after  heavy  rain  ; 
sometimes  even  in  those  which  are  left  on  the  uneven  surfaces  of 
stones, — the  eggs,  which  are  inclosed  in  a  strong  shell,  seeming 
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tu  tiave  been  transported  by  tlie  wind.  Tile  Bratmiipi  generally 
swim  on  their  backs  ;  aod  their  short  lamellar  feet,  which  ate 
unfit  for  walking,  ore  then  kept,  in  an  undulatory  motion,  that 
sends  forward  a  current  of  water,  along  a  channel  liollowed  in 
the  lower  side  of  the  body,  to  tlie  mouth,  and  thus  supplies  the 
animal  with  food.  At  other  times,  they  swim  more  forcibly,  by 
alKtmate  lateral  strokes  of  the  tail  upon  the  water. 


Order  VII.— CLADOCERA. 

804.  The  Order  Cladocera  consists  of  those  minute  Cms- 
tacea  answering  to  the  foregoing  description,  which  have  the 
body  inclosed  in  a  bivalve  shell.  These  Iwlung,  for  the  most 
port,  to  the  genua  Dap/iniit ;  of  which  the  common  special, 
Daj/Ania  puUx  (which  has  also  received  the  name  of  Monaeulut 
from  its  single  eye),  is  commonly  termed  the  Arborescent  Water- 
Flea,  from  its  power  of  leaping,  and  from  the  branching  form  of 
ita  nntennie,  which  serve  as  oani.  It  is  very  abundant  in  many 
ponds  and  ditchi«,  coming  ta  the  surface  in  the  mornings  and 
evenings,  and  in  cloudy  weather  ;  but  seeking  the  depths  of  tho 
water  iluring  the  heat  of  the  day.  It  swims  by  taking  short 
springs,  and  Feeds  on  minute  particles  of  vegetable  substances, 
not  however  rejecting  animal  motter  when  offered.  There  are 
several  curious  points,  relative  to  the  propagation  of  these  little 
animals,  which  are  worthy  of  notice.  After  the  eggs  leave  the 
ovaries,  they  remain  in  il  large  cavity  between  the  body  and  the 
shell  i  here  they  usually  attain  their  complete  development, — 
the  young  coming  fortli  into  the  world,  in  a  form  very  nearly 
resembling  that  of  the  parent.  From  the  transparency  both  of 
the  eggs  and  of  iheir  containing  envelope,  the  whole  process  of 
development  may  be  distinctly  seen.  At  first  the  eggs  are 
quite  round,  and  seem  as  if  made  up  of  n  multitude  of  minute 
globules.  The  shape  then  alters  a  little,  becoming  oval ;  and 
these  globules  augment  in  number ;  but  as  yet  no  trace  of  any 
body  is  perceptible.  A  little  afterwards,  we  see  a  block  spot  in 
the  centre,  which  is  the  eye,  and  which  is  the  first  organ  visible. 
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The  otbur  organa  then  begin  to  show  tlicmselvea  ;  but  it  ia  na 
until  nour  tho  end  of  the  fuurtli  day,  tliat  any  motion  ia 
ceptiUe.  They  come  forlli  into  the  world,  at  the  end  of  the  fif 
day,  with  tlio  tail  curved  up  within  the  shell ;  and  very  shortlj 
aflei-birlh)  this  tail  may  he  seen  to  spring  forth  with  a  sudden  jerk,' 
and  to  a»Biime  its  natural  position.  In  a  short  tinio  afterwards, 
tho  animal  acquire«  the  perfect  form,  and  it  speedily  increases 
in  aixe,^ — -throwing  otf  its  envelope,  and  acquiring  a  new  one,  at 
short  intervals.  In  Bunimer  these  moulttnga  are  frequently 
seen  to  be  performed  every  two  dayit ;  liut  in  colder  weathfr, 
several  days  elapse  between  them.  They  do  not  cease  with  the 
full  growth  of  the  animal,  but  continue  during  its  whole  lifa. 
Tho  purpose  of  tliia  may  ho.  to  prevent  the  animal  being  injured 
by  tho  tendency  of  it*  shell  to  become  overgrown  with  parasitic 
Animalcules  and  Conferva';  for  we-ak  and  tnekly  indiridutli 
may  he  frequently  seen  so  covered  with  these  growths,  that  their 
motion  and  life  aro  soon  arrested,  the  animals  apparently  not 
having  strength  enough  to  throw  off  their  cnvcIofH-. 

80S.  Afler  the  third  or  fourth  moulting,  the  yung  Daphnia 
begiofl  to  deposit  its  eggs  in  the  cavity  of  its  back  ;  these  may 
be  frequently  scon  there,  as  early  as  the  tenth  day  of  its  separata 
existence.  Soon  after  the  young  are  borii,  another  moulting 
takes  place  ;  and  tho  egg-coverings,  which  have  been  left  in  tho 
cavity,  are  thrown  off  with  the  »hell.  In  a  very  short  time  after- 
wards, another  brood  of  eggs  is  seen  in  the  cavity ;  these  are 
Bucin  hatched,  and  another  moult  takes  place  ;  and  these  pro* 
cesaes  continue  to  take  plucc  through  tho  whole  season,  until  the 
weather  becomes  severe.  All  tlie  Daphnue  then  seem  to  be 
destroyed  i  none  having  their  existence  prolonged  through  the 
winter.  There  ia,  however,  a  very  curious  provision  for  perpetu- 
ating the  race.  At  particular  seasons,  the  I)ap/iiii(t  may  be 
found  with  a  dark  opaque  substance  on  tho  hack  of  the  shell. 
This  has  been  termed  the  epbippiam.  from  its  resemblance  to  a 
saddle.  When  examined  by  t)ic  microscope,  it  ia  aeen  to  be  of 
a  dense  tciture,  and  to  be  composed  of  a  mass  of  hexagonal  cells  ; 
and  to  cuutain  two  oval  bodies,  which  arc  capauln;  opening  like 
a  bivalve  ahell>  each   inclosing  an  ovum  covered  with  a  liorny 
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envelope.  This  ia  fint  sceu  after  the  3rd  moulting ;  after  tlie 
4th  it  passes  into  the  open  apace  in  tlio  linck  ;  and  at  the  5th  !t 
>e  thrown  off  with  the  shell,  ami  remains  flnating  on  the  surface  of 
the  water,  until  the  temperature  risea  aiiffioiently  to  hatch  the  eggB, 
The  ephippial  eggs  whicli  are  deposited  in  the  summer  are  pro- 
bably developeil  during  the  same  season  ;  but  tlioae  which  are 
laid  in  the  autumn  remain  undeveloped  during  the  winter,  being 
protected  by  their  peculiar  envelopes  ;  and  it  ia  by  the  action  of 
tbo  returning  warmth  of  spring  upon  them,  that  the  new  gene- 
ration of  Daphnife  is  produced  in  the  next  year.  They  may  be  at 
any  time  hatched,  however,  by  artificial  warmth.  "  These  two 
species  of  eggs,"  says  an  attentive  observer  of  the  processes  now 
described,  "produced  by  the  same  being,  offer  a  very  singular 
example  in  the  history  of  animals,  and  show  with  what  wisdom 
Nature  provides  for  the  preservation  of  even  her  smallest 
creatureB." 

806.  The  Polyphemut  has,  ■  like  the  Daphnia,  oar-like 
antenme,  divided  into  two  branches.  It 
is  remarkable  for  the  largo  Bi7.c  of  its 
head,  which  is  almost  entirely  occupied 
by  a  single  enormous  eye  (Fig.  494.)  It 
swims  on  its  back  or  aides,  giving  to  its 
antennae  and  legs  quick  and  repeated 
motions,  and  executing  with  the  greatest 
ease  all  kinds  of  evolutions. 
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OaoER  VIII.— OSTRAPODA. 

807.  We  are  now  arrived  at  the  last  group  of  Masticatory 
Crustaceans ;  in  whiGli  wo  lose  all  trace  of  organs  peculiarly 
adapted  for  respiration,^ the  feet  not  being  modified  for  thia 
purpose,  as  in  the  last  Section,  but  being  ejcpreesly  formed  for 
swimming,  each  member  being  terminated  by  two  oars  composed 
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of  two  or  more  joints.  There  is  considerable  reseinblBnc<>,  except 
in  the  conrormatton  of  the  mouth,  between  some  "f  these  nnd 
tbe  Suctorial  C'riistacoa  herenfter  to  be  described.  It  is  to  this 
group,  that  the  terra  EntQtnn$traeoii*  has  been  reHtricled  by  later 
Naturalist!! ;  but  it  is  commonly  applied  to  the  minute  Bntncbi- 
opodous  Crustacean  just  described,  and  even  to  the  himvlt 
{%  816),  aa  well  as  to  these — all  agreeing  in  the  inclosnre  of  the 
body  in  a  single  or  bivalve  Bbdl. 

808.  In  the  Order  Ostrapoda,  the  body  does  not  exhibit  m 
division  into  distinct  rings,  and  is  altogether  inclosed  between 
the  two  valves  of  a  bivalve  shell.  This  shell  is  furnished  with 
I  hinge,  liko  that  of  a  bivalve  MoUusIc ;  and  can  be  closed  in 
Bucb  a  manner  as  to  envelop  the  animal  completely ;  but  the 
valves  are  in  general  sufficiently  wide  apart,  to  allow  the  extremi- 
ties of  the  antennae  and  foet  to  pass  out  between  them.  There 
are  two  purs  of  antenna; ;  of  which  the  first  (a.  Fig.  495)  is 
slender,  whilst'  the  second  (A)  is  large,  directed 
downwards,  and  adapted  for  swimming.  Tlie 
month  is  situated  near  tbe  middle  of  the  inferior 
sarfaoe  of  the  body ;  it  is  furnished,  besides  ftn 
Pio.  4M.— I'vi-Mi  upper  and  lower  lip  and  a  pair  of  ni.indibles,  with 
v,DUA.B»ff.ifled.   j^^  p^;j,g    ^f   maxillff.;  of  which    the  posterior 

carries  u  large  flapper-like  append.ige,  that  is  probably  to  be 
regarded  as  a  branchial  organ.  The  true  thoracic  feet  are  only 
four  or  six  in  number.  The  body  terminates  in  a  bifid  tail; 
and  the  eggs  are  lodged,  as  in  the  Daphnim  (to  which  these 
anininis  bear  a  strong  general  resemblance),  in  a  cavity  between 
the  back  and  the  shell.  Tbe  principal  genus  of  this  Order  ia  the 
Cyprii,  which,  like  the  Daphnia  and  the  Branchippus,  is  an 
inhabitant  of  pools  and  streams;  and  strongly  resembles  the 
former  of  these,  in  regard  to  its  moultings  and  the  deposition 
of  its  eggs.  The  young  are  not  horn  alive,  however ;  for  the 
mass  of  eggs,  including  about  twenty-four,  is  attached  by 
the  female  to  water-plants,  with  the  aid  of  a  glutinous  secre- 
tion,— an  operation  which  lasts  about  twelve  hours.  Tliere  ore 
but  two  pairs  of  legs  in  this  genus,  of  which  the  posterior  does 
not  make  its  appearanco  outside  the  shell ;  being  bent  upwards 
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give  support  to  the  ovmice.  The  ftioil  of  these  little  Animnlii 
consists  of  dead  (but  not  [lutrid)  animal  matter,  conferva,  &c. ; 
but  they  will  not  attack  liTing  animals  tliat  are  well  and  strong, 

thoagh    they   are  often   seen    to  attack    wonna,   &c.,    when 

■ounded  and  weak,  and  even  to  prey  on  one  anotbcr.  Wlien  the 

ponds  and  ditches  in  which  they  live  dry  up  in  summer,  they 

lury  themselves  in  the  mud,  uid  thus  preserve  their  lives  as  long 

the  mud  retina  any  moisture, — becoming  as  active  as  ever 

when  the  rain  falls,  and  again  overflows  their  bafaitationa.    After 

long -continued  dronglits,  however,  when  the  nind  becomes  very 

y  and  hard,  they  perish  ;  hut  the  race  ia  then  kept  up  by  the 

;gs,  which  are  capable  of  resisting  this  influence.  These  littlo 
latures  ue  very  lively;  being  almost  constantly  seen  in 
motion,  either  swimming  by  the  united  action  of  their  antennse 
or  anterior  feet,  or  walking  upon  plants  and  other  solid  bodies 
floating  in  the  water.  When  alarmed,  tliey  draw  their  antennce 
and  lege  within  the  shell,  and  close  its  valves  so  firmly,  that 
there  is  no  possibility  of  opening  tliem.  An  allied  genus,  Cj/l-he- 
rina,  distinguished  by  tbe  possession  of  three  pairs  of  legs,  is  an 
inhabitant  of  salt  water. 

809.  There  is  abundant  evidence  of  the  former  existence  of  the 
ininnte  Crustacea  of  this  group,  to  an  enormous  extent ;  and 
their  size  was  much  greater.     The  largest  existing  species  of 

'ypris  does  not  exceed  one-sixteenth  of  a  line  in  length.     But 
certain  strata  of  the  Secondary  and  Tertiary  fonnations,  which 
appear  to  have  been  deposited  by  fresh  water,  we  find  layers, 
sometimes  of  great  extent  and  thickness,  whicli  are  almost  en- 
tirely composed  of  the  fossilized  shells  of  Cyprides,  many  of 

.em  exceeding  a  lino  in  length ;  and  in  the  Chalk,  which  was  a 
'Inarine  deposit,  the  remains  of  bivalve  Crnstacean  shells,  proba- 
bly belonging  to  the  genua  Cytherina,  are  frequently  to  be 

lund  in  great  abundance. 
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SIO.  The  Entomostnica  of  tliis  Order  bear  a  strong  reseni' 
blance  id  the  general  form  of  tlieir  bodies  to  the  Edriojilithalma ; 
they  have  no  carapace,  nor  bivalve  shell,  like  that  of  the  last 
Order;  and  their  envelope  is  of  membrannas  or  soft  consiateDce. 
The  head  is  large,  and  distinct  from  the  thorax ;  and  the  bod;  is 
distinctly  divided  into  several  segments,  of  which  the  thorax  pre- 
sents from  three  to  five,  and  the  abdomen  two  or  more.  Tlic  num- 
ber of  legs  is  always  at  least  eight  or  ten  ,-  and  the  ahduuien  is  ter- 
minated by  a  bi6d  tail  adapted  for  swimming.  The  first  pair  of 
antennm  is  long,  slender,  and  many -join  ted ;  those  of  the  second 
pair  are  sometimes  wanting,  and  sometimes  developed  into  swim- 
ming-legs. The  mouth  is  fnroished,  bedsides  the  mandibles  and 
maxillaa,  with  two  or  three  pairs  of  feet-jaws ;  of  which  the  pos- 
terior are  usually  very  large,  and  fnrnielu^d  with  a  sot  of  feathery 
bristles,  which  almost  cover  the  remainder  of  the  buccal  appa- 
ratus. In  one  division  of  the  Order,  wo  find  the  two  eyes  quite 
distinct ;  in  the  other  they  form  but  a  single  mass  on  the  median 
line.  The  eggs  are  contained,  when  tliey  quit  the  ovarium,  in 
two  capsules  borne  at  the  base  of  the  tall  (Fig.  489)  ;  and  the 
young,  when  they  first  emerge  from  them,  present  a  form  differ- 
ing greatly  from  that  of  the  parent,  which  is  only  attained 
after  several  moults  (Figs.  496,  4i*7)-  The  C^e/opt  is  a  very 
common  genua  of  this  Order ;  belonging,  as  its  name  implies,  to 
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the  single-eyed  division  of  it.     This  genua  contains  numernni 
species ;  of  which  some  belong  to  fresh  water,  whilst  others  are 
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marine.  The  fresh-water  Hpecies  abound  in  tlie  mnddiost  and 
st  strtgnant  pools,  and  often  too  in  the  cleareBt  springs  ;  the 

dinary  water  with  which  London  is  supplied  Ircquoiitly  con- 
tains grcnt  numbers  of  them.  Tlie  morino  epecies  aro  to  be 
found,  often  in  imnicoBC  abundance,  in  small  poob  on  the  sca- 
shore,  within  bigli-wat«r  mark,  living  among  the  sca-weedg  and 
corallines ;  and  others  inhabit  the  open  ocean,  where,  hy  the 
luminous  properties  they  possess,  they  assist  io  producing  its 
phosphoreaccncc.  Their  vast  numbers  ore  the  less  surprising, 
when  the  extraordinary  rapidity  of  their  multiplication  is  known. 
It  lias  been  calculated  by  Jurine,  who  attentively  observed  their 
habits,  that  from  one  female,  4,442  tniiliont  of  young  might  be 
prodnoed  in  ayear.  The  time  occupied  in  the  transformations  and 
devclopiuent  of  the  young,  varioH  according  tu  the  season  ;  and 
tins  variation  appears  to  depend,  according  to  the  experiments  of 
Mr.  Daird,*  not  only  on  temperature^  but  also  on  the  degree  of 
liffld,  the  metamorphosis  being  retarded  by  darkness,  as  in  the 
Batrachia  (^  483).  Tlie  Oyclups  is  vamivorous,  feeding  upon 
Animalcules  that  are  brouglit  to  the  month  by  the  action  of 
the  feet-jaws,  wliicli  create  a  whirlpool  in  the  surrounding  water; 
and  in  this  manner  they  oven  devour  their  own  young.  In  their 
turn  they  fall  vietiuis  to  the  larvce  of  aquatic  Insects,  the  'Water- 
spiders,  and  other  aquatic  animals,  which  thus  restrain  their 
multiplication  within  due  bounds.  Owing,  probably,  to  the 
softness  of  their  envelopes,  they  do  not  resist  dronght  as  well  as 
many  other  Entomostraca  ;  but  they  seem  capahlo  of  resisting 
almost  any  degree  of  cold,  and  they  have  been  immersed  for 
some  time  in  spirit  of  nine,  withont  losing  their  vitality. 

81 1.  All  these  minute  Entomostraca  furnish  very  interesting 
objects  for  Slicroscopic  examination ;  and  the  study  of  their 
development  and  habits  will  abundantly  repay  the  most  diligent 
observation.  Except  during  the  winter,  there  is  probably  not  a 
pool  of  water  in  this  country,  that  dues  not  contain  some  species 
of  them. 
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SUCTORIAL    CBUSTACBA. 


812.     We  next  poM  to  the  Bub-Claas  of  AWWcia/ Crnatacen, 

in  which  tho  mouth,  instead  of  being  fumislied  with  mandibloe 
and  masillie  adapted  for  the  diTiaioH  of  solid  aHment,  is  j'rolonged 
into  a  beak,  and  can  only  receive  liquid  aubataofeg.  Still  among 
the  Crustacea,  a?  in  Insects,  tho  parts  which  compose  the  Iklandi- 
bulftte  mouth  of  the  preceding  Orders,  may  be  recognised  in  tlio 
IlaustcUate  or  Suctorial  mouth  of  thoBO  we  have  uow  to  consider. 
The  proboscis  is  formed  by  a  prolonc;ation  of  the  upper  and  lower 
lip ;  and  it  ia  generally  accompanied  by  a  pair  of  long  appen- 
dages, which  evidently  correspond  with  the  mandibles  of  the 
preceding  Orders,  and  which  serve  to  make  the  punctures  into 
whicli  the  proboscis  ia  inserted.  Other  appendages,  found  at  its 
base,  are  tho  representatives  of  tho  mauUae  and  feet-jaws  of  the 
Blandibulate  Onlera ;  and  these  ai-e  frequently  developed  as 
hooks,  by  which  the  animal  attaches  itself  to  its  prey.  Many 
of  the  Suctorial  t'ruBtacea  bear  a  strong  resemblance  in  their 
general  form  to  iho  Cyclops  and  other  Copepoda.  The  body 
is  usually  divided,  nt  its  anterior  part  at  least,  into  distinct 
segments ;  and  there  aro  generally  four  pairs  of  legs,  each  fur- 
nished at  its  extremity  with  two  oar-like  expansions,  Tho 
resemblance  is  often  strongest  in  the  early  stages  of  development ; 
— the  young  Lerncpa,  for  example  (Fig.  502),  being  scarcely 
distinguisliable  from  the  young  Cyrii/w  (Fig.  496).  But  in  their 
advance  towards  maturity,  tlie  .Suctorial  Crustacea  frequently 
undergo  the  most  extraordinary  changes ;  so  that,  if  we  were  to 
attend  to  their  adult  forms  alone,  wo  should  be  tempted  to 
exclude  them  from  the  class  altogether, — in  so  small  a  decree 
do  they  present  its  distinguishing  characters.  This  group  ia 
divisible  into  three  Orders  ;  of  which  the  first  two  aro  parasitic, 
and  the  last  free. 

X.  SiFBONosTOMA.  In  this  Order,  the  mouth  is  arrned  with 
styliform  mandibles  ;  the  thorax  is  composed  of  several  distinct 
joints,  and  bears  three  or  four  pairs  of  svrimming-feet ;  and  the 
feel-jaws  are  well  developed, 

XI,  Lehn.«ii>a.  The  mouth  in  this  Order,  as  in  the  preced- 
ing, te  armed  with  piercing  mandibles  ;  but  the  thorax  exhibits 
no  division  into  segments  ;  and  both  the  feet-jaws  and  the  true 
legs  are  undeveloped. 
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XII.  Akas  El  FORMES.  Tills  Very  corioue  group,  whicli  was 
Turuerly  raoked  among  the  Arochnida,  bos  the  (net  adaptod  for 
walking,  and  well  developed ;  bat  the  raouth  is  unpoiKesscd  of 
diatinct  maDdiblcs. 


3  '  1 
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CEHL  1,  IllounL^nil  tnU£- 

dtllnU  l^cin4-i>r(hc^lari» 

Mkp    tffihun-    4.  DaLurjJ 


Order  X.— SIPHONOSTOMA. 

813.  The  Cmstacoa  of  tbis  Order  are  all  paraaitic  upon  Fiubes, 
aquatic  Batracliia,  &c. ;  and  many  of  tbem  are  known  under  tbe 
name  of  Fisb-Uce.  Tiieir  general  cliaracters  may  1m;  imderstood 
Troin  those  of  the  twu  genera  Arguhit  and  Caliyut,  wliiuli  will 
be  brictiy  described.  The  Argulim  line 
ita  body  covered  with  an  oral  aliiuld,  which 
does  not  estend,  however,  over  the  yioste- 
rioT  part  of  the  abdotnoD.  There  ore  four 
pairs  of  leg?,  somewhat  reBembling  tbcjsc 
of  tlio  Braochiopodo,  and  adapted  fui' 
swimming.  The  tail  also  is  a  kind  of 
swimmoret.  On  each  side  of  the  beak 
or  proboscis,  there  is  a  largo  short  cylin- 
drical appendage,  terminated  by  a  curious 
siicking-disc  ;  and  there  is  also  a  pair  of 
larger  jointed  members,  tenninntcd  by  prehensile  hooks.  These 
two  pail's  of  organs,  enabling  the  animal  to  attach  itself  firmly 
to  that  on  which  it  lives,  are  probably  tlio  representatives  of  thu 
faet-jaws.  The  egga  of  the  Argulus  are  deposited  upon  floating 
bodies,  like  those  of  tlie  Cyclops ;  and  the  young,  when  tliey 
£rst  come  forth,  bear  a  strong  resemblance  to  those  of  that  genus. 
Tiieir  swimming  organs  consist  of  the  oar- like  antenna- and  feet- 
jaws  ;  the  true  swimiiiiiig  Irgs,  and  tbc  suckers  and  books  on 
the  fcot-jawa  of  the  adult,  not  making  their  appearance  until 
after  sevoral  muultlngs.  Theae  Crustaceans  may  be  regarded  as 
in  several  respects  intermeJiate  betivecn  those  of  the  preceding 
Order,  and  the  true  Suctorial  Crustacea;  for  they  have,  even  in 
the  adult  state,  much  more  looomolive  jiower  than  tbc  generality 
uf  the  latter  ;  and  arc  nut  unfrequently  met  with  swimming  freely 
iu  the  water. 

an.   The  Ctf%i(«(Fig.  499)iamuehmorfl  strange  in  ita  form 
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lis  body  is  conifoBed  of  two  principal  portions  ;  the  anterior  one 

covered  by  Uie  ofal 
«1iicld  or  caropaM 
(Fig.  5(10,  a);  tlie 
,,  poaterior,  forming  the 
tenninntionoftbetho- 
rux  anil  tiiu  nidimen- 
t:iry  abdc)n)en,  is  di- 
Tided  into  rings.  The 
Srstpairofantennwis 
reduced  to  the  condi- 
tion of  small  flattened 
|dates,  in  Mome  species 
bearing  a  sucker.  The 
antenna]  of  the  second 
piiir(/i)  also  are  abort, 
and  cornpoBcd  of  only 
two  joints.  At  c  ia 
fleen  a  sucker,  formed 
by  the  labrnm,  and 
PiB.  «».-rM.fiii'i.  ri".  a«i.—CiioMm«  Of  dLioofc  •"closing  the  mandi- 
bles. The  tnaxillu) 
(d,  e)  are  reprcsonted  by  two  ptura  of  rudimentary  a|)pendage£i, 
eitnntcd  at  the  sidca  of  the  sucker,  one  of  them  terminated  by 
homy  claws  directoil  backwards.  The  feet-jawa  (/,  -j,  k),  to  the 
number  of  three  jinirs,  ore  instrumentaofprehenaion,  by  which  the 
animal  attaehee  itself;  nud  behind  the  lont  pair  of  these,  there  ia 
a  forked  appendage  on  the  central  lino  (i),  which  probably  assists 
in  the  sonio  object.  There  are  four  pairs  of  thoracic  legs  ;  of 
which  the  first  ihrcc  [j,  k,  f),  funned  for  swimming,  ore  situated 
beneath  the  enrnpaee  ;  whilst  the  last  (m),  which  comes  forth 
behind  it,  is  rather  adapted  fur  walking.  The  abdomen  forms 
but  a  single  segment  (/i)  ;  and  is  fumisbed  with  a  pair  of  small 
fin-liUo  appendages  (•/).  One  of  the  mast  carious  part^  in  the 
structure  of  this  animal,  is  the  pair  of  long  tubes  (r),  wbicli  are 
attached  to  the  sides  of  the  abdomen  of  the  female  ;  these  appear 
to  be  receptaelcs  for  eggs,  and  to  be  analogoua  to  the  capauleB  uf 
,th*  Cyclopc.  &c.  (Fig.  489). 


1^^. 
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Order  SI.— LERN-EIDA. 

815.  The  animata  of  this  Order  deport  so  widely  from  the 
ordinary  form  of  the  Crustacea,  tlmt,  until  their  onrly  state  was 
known,  they  were  ranked  among  the  lower  Articulatu.  In  their 
adult  state,  there  is  an  almost  complete  absence  of  members  or 
appendages  ;  and  those  which  remain  are  destitute  of  joints, 
being  merely  fleshy  lobes  serving  to  attach  the  aninial  to 
tbe  surface  of  that  on  w)ii<:li  it  lives.  They  all  bear  a  more  or 
less  close  resemblance  to  the  Le.rnaa,  an  animal  whicli  is  not 
unfrequently  found  on  the  eyes  and  gills  of  Fish.  Tlio  form  of 
tbe  adult  is  displayed  in  Fig,  SOI  ;  which 
shows  its  long  suctorial  trunk  or  proboscis 
(<i)  ;  its  short  thorax  {I),  bearing  the  pair  of 
legs  (c),  by  which  the  animal  is  attached ; 
its  large  abdomen  {<{),  and  its  two  egg- 
capsules  {e).  The  legs  are  united  to  each 
other  at  their  extremities  ;  and  bear  a  kind 
of  sucker  (/),  which  is  applied  to  the  surface 
attacked  hy  the  animal,  and  assists  in  retain- 
ing it  tjiere.  Tlie  whole  anterior  part  of  the 
body,  however,  is  nsually  hiiried  in  the  sub- 
stance of  the  part,  from  the  juices  of  which 
the  Lemiea  derives  its  nutriment. — However 
dissimilar  tbe  form  and  characters  of  this 
_  creature  appear,  to  those  of  even 
^^^>       the  preceding  group,  yet  its  con- 

aection  witli  them  is  made  evident  in  two  ways. 
In  the  first  place,  there  are  numerous  parasitic 
sjiecies,  which  depart  less  from  the  ordinary  type  ; 
forming  a  gradual  transition  from  the  Suctorial 
Crustacea  of  the  last  order,  to  the  highly- aberrant 
Pio.  s*— UMi  form  presented  by  the  Lerniea  ;  so  that,  if  the  latter 

or  TBI  LwtKCA.  ,     .  -  „ 

13  excluded,  it  would  be  diflicuU  to  say  where  tbe 
line  is  to  ho  drawn.  And  again,  tho  early  forms  of  the  LGrnica 
(Fig.  .0U2)  30  strongly  resemble  those  of  tbe  Cyclops  a.n.d  d>-\\« 
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Entoroostrocoud  Crustacea  (Fig.  496),  tbat  it  would  be  im- 
possible to  show  any  decided  difference  between  tliem.  Tliia 
\a  a  very  iuleresting  exain)>lc  of  the  IniporlAnce  of  becoming 
acf]uainted  with  the  whole  Natural  liiatory  of  an  animal,  wbow 
place  in  the  scale  is  at  oil  doabtful. 


Obdeb  XII.— ARANEIFORMES. 

816,  This  ifl  nTcry  romarkahle  gronp,  which  ia  only  referred 
to  the  position  here  assigned  it,  because  it  can  scarcely  be  placed 
in  any  other, — at  least  without  a  more  exact  knowled^  of  its 
internal  structure  and  development.  It  consists  of  the  small 
Family  PvtNoooNiLiA ;  which,  in  regard  to  the  general  form  of 
the  budy,  and  the  completeness  of  the  extremities,  seems  to  take 
rank  rather  with  tbo  higlior  Crustacea,  or  with  the  Ariicbnida. 
With  the  Utter  they  have  been  commonly  associated,  on  account 
of  the  number  of  their  legs;  but  they  differ  in  the  .ihsenca  of 
breathing  pores,  by  which  the  want  of  in- 
'%        k  ternal  respiratory  organs  may  be  inferred ; 

''^  -Iji  5  '■''  """J  '"  ''"^'■'  f"""*^  residence.  There  b 
•'^J^i'ljjrf^  -■  reason  to  believe  that  the  digestive  cavity 
is  not  conhned  to  the  narrow  body ;  but 
that  it  sends  prolongations  into  the  legs, — 
as  it  does  into  the  rays  of  the  Star-fish ; 
and  from  this  circumstance,  ns  well  as  from 
the  absence  of  a  respiratory  apparatus,  the  circulating  system  may 
be  regarded  either  as  incomplete,  or  as  altogether  wanting, — the 
respiration  being  provided  for,  as  in  tbo  lower  tribes  of  Crustacea, 
by  the  exposure  of  the  fluids  of  the  body  to  the  surrounding 
medium.  Further,  the  residence  of  these  nniiuals  would  seem 
to  reniove  thorn  from  the  Arachnida ;  fur  tliuy  are  all  marine, 
many  lieing  found  among^^  plants  or  stones  on  the  aea-beacb, 
and  others  being  dredged  up  from  deep  wnter.  Their  minuteness 
renders  it  difficult  to  nscertnin  many  points  of  their  atrticturo ; 
and  mneb  is  still  to  he  learned  respecting  them.  Various  species 
exist  on  our  own  coast?.  Their  motions  are  remarkably  slow 
and  apparently  diSicnIt ;  and  it  la  obvions  from  this  circimi stance. 


im- 
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I  well  u  from  tlie  conform ntion  of  the  moaCli,  that  tlieir  [irey 
nnst  consist  of  either  dcail  iLnimal  miitter,  or  of  liTing  animals 

as  defenceless  38  themselves. 

The  females  are  distin- 
guished by  the  possesaion 

of  a  pair  of  spurious  legs 

(Fig.  504),  placed  in  front 

of  the  rest,  and  appropriated 

to  the  purpose  of  holding 

and     carrying     the     eggs. 

These    are    collected    into 

globular  maaaea,  enveloped 

with  a  thin  skin  or  rocm- 

bran  e,each  mascbeingfirinly 

adherent  t'jtiic  limb.  There 

are  seTcnil  of  these  masses- 

in    most    species    of    the 

tribe  ;   but  in  Viicnogonuvi  itself,  the  eggs  form  a  single  broad 

square  memhtane  laid  under  the  body. — Tlie  ptohosois  of  tliese 
.curious  animals,  which  seems  to  refer  them  to  the  j^roup  of 
iSoctorial  Crustacea,  is  really  the  entire  bead;  and  the  organs 

-nhic^h  have  been  ni^ally  described  under  the  name  of  palpi  and 

mandibles,  as  appi:rt[iining  to  it,  are  in  reality  appendages  of  the 

thorax,  and  must  be  conaidorcd  as  metamorphosed  logs ;  so  that 

the  Pycnogonidffi  really  bare  seven  pairs  of  legs,  like  the  Crus- 
Itacen  to  wliich  they  are  moat  nearly  allied. 


nliUIMok, 


dda 


There  now  only  remains  to  be  considered  the  third  sub-class 
1  of  tlie  Crustacea  ;  whieb  consists  of  but  a  ainglo  Order. 


Order  XII.— XTPHOSTIRA. 

817.     Although  this  group  only  contains  a  single  genns,  the 

^lAmutia.  or  King-cnib,  yet  thu   structure  of  this  departs  so 

widely  from  that  of  all  the  Crustacea  we  have  hitherto  con- 

..mdered,  that  it  cannot  he  referred  to  the  same  Order,  or  even 
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tliii  •nmo  Hub-Clwa,  witb  any  of  them.  Tbe  Litnulf, — which  are 
('riKtiuiun  of  c'lm^Hcrable  size,  sometimes  attaining  the  length  of 
two  fi'ut, — havu  their  bodies  divided  into  two  parts ;  of  which 
tlio  anterior,  covotod  by  a  large  semicircular  shield  («,  Fig.  506), 
hoarH  tjio  iiyoB,  the  antcnnie,  and  eix  pairs  of  legs,  which  aur- 
njuiid  tUo  muiilh  (A),  and  are  used  both  for  walking  and  for 
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mastication ;  whilst  the  posterior  portion  of  the  body,  which  is 
covered  by  another  shield  of  a  somewhat  triangular  shape, 
boATs  on  its  uador  surface  five  pairs  of  swimming  legs,  of 
which  the  last  is  furnished  with  giils  ;  and  tliis  triangular  shield 
terminates  in  n  long  pointed  process  (if).  Now  when  we  com- 
pare the  nppcndr^cH  to  the  head  and  body  of  these  animals,  with 
those  of  ordinary  Crustacea,  it  is  evident  that  tlio  first  pair  of 
the  legs  Burroiitiding  the  month  of  the  Limulus  represents  their 
mandibles ;  that  tbe  second  and  third  pairs  represent  their 
tnaiillie;  the  throe  following  pairs  of  legs  their  feet-jiiws  ;  snd 
the  five  pairs  of  swininiing-members,  abdominal  Hu-feet, — the 
true  thoracic  legs  being  altogether  absent.  Besides  the  pair  of 
compound  eyes,  characteristic  of  the  Crustacea  in  general,  the 
LimuH  have  a  pair  of  smalt  simple  eyes,  placed  anteriorly,  near 
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the   ccntr&l    line. — The  Limuli  are  cnDfincd   to  tlic  aliores  of 

tropical  Asin,  the  AsUtip  Archipelago,  and  tropicnl  America. 
Aa  the  bi-st-known  species  comes  from  the  Mollucca  Island*,  they 
we  sometimes  termed  Molucca  Crabs.  Of  their  hablta  very 
Uttlo  lins  been  ascertained.  They  appear  to  prefer  the  neigh- 
bourhood of  sandy  shores,  and  it  is  emd  titat  when  kept  from 
the  water,  they  bury  themselves  in  the  sand,  in  order  to  avoid 
the  violent  lieat  of  the  sun,  which  causes  them  speedily  to  perish- 
They  feed  upon  animal  flesh.  The  long  homy  process  of  the  pos- 
tcriiir  shield  is  not  developed  in  the  yonng  animal ;  which  also 
wants  the  posterior  or  branchial  members.  This  process  is  used 
by  some  of  the  Malays  as  a  point  for  their  arrows  ;  the  wnunda  i  t 
makes  being  dangerous,  like  those  made  by  the  spines  of  many 
Fishes,  on  account  of  their  jagged  character.  On  the  coast  of 
America,  where  the  Limulus  is  knowu  as  the  Casserole  Fish, 
the  shell  is  employed  as  a  ladle  for  water. — Fossil  remains  of 
this  genua  are  not  uncommon  in  the  -Secondary  and  Tertiary 
strata  ;  and  it  may  bo  further  remarked  that,  in  several  particu- 
lara,  the  TrUobita  may  be  regarded  as  having  been  probably 
analogous  to  it. 

Ci'ogrnpkieal  DUlrihidiim  of  Cruelaeea, 
The  extensive  study  of  tliis  large  and  important  class,  by 
31.  Milne- Ed warda,  has  enabled  him  to  arrive  at  some  very 
interesting  conclnsionB  in  regard  to  its  Geographical  Distribution. 
An  outline  of  these  will  bo  here  introduced,  because  they  would 
probably  serve,  with  some  modification  a,  to  represent  the  general 
facts  relating  to  the  distribution  of  other  Classes. 

818,  It  liaa  been  pointed  out,  in  the  preceding  sketch  of 
the  principal  forms  of  the  Crustacea,  that  different  species  have 
different  localities,  or  residences  assigned  to  them  (aa  it  were), 
on  the  surface  of  the  globe.  We  have  seen  that  some  are  exclu- 
sively confined  to  (rusb  water, — that  others  are  inhabitants  of  the 
brackish  water  of  estuaries, — that  others  take  up  their  abode  on 
the  shore,  where  they  are  periodically  covered  and  left  dry  by 
the  tide, — that  others  frequent  the  shallow  waters  in  the  neigh- 
bourhood of  the  shore, — that  others  are  found  near  the  bottom 
of  the  deeper  waters,  at  no  great  distance  fi^m  land, — ^.\\aV  n\\vCT%, 
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agaio,  roam  freely  tbrougli  the  open  Boa, — and  finally,  tlmt  otlie 
Bce  only  to  be  met  with  on  tlie  dry  land,  at  a  conBiderable  dis- 
tnnco  from  the  sKore.  Tlius  we  see  tliat  cacli  species  lias  an 
appropriate  kind  of  residence,  for  wliich  it  ia  peculiarly  adapted 
by  ita  organisation  and  habits ;  but  it  may  bo  further  stated,  that 
each  species  has  an  appropriate  plriee  of  residence,  which  is  very 
much  determined  by  the  temperature  of  the  region.  It  ia  true 
that  there  are  many  apeciea  very  extensively  diatributed  ;  but 
thia  results  from  their  being  adapted,  by  some  peculiarities  of 
structure  and  habit,  which  we  cannot  detect,  to  sustain  life 
under  a  conaiderablo  variety  of  cTtornal  conditions  (§  1 3).  The 
extent  to  which  even  tlicae  apeciea  are  distributed,  however,  will 
depend,  in  great  part,  upon  the  locomotive  powers  with  which 
they  are  endowed,  either  in  their  adult  or  their  young  states  ;  and 
also  (in  regard,  ai  lenat,  to  all  but  the  freely-swimming  marine 
species)  to  the  continuity  of  a  I'me  of  coait,  from  one  point  to  any 
other,  along  which  their  migraiions  may  ho  effected.  The 
existence  of  constant  or  periodical  currents,  too, — such  as  the 
Gulf  Stream  of  Mexico, — will  often  affect  the  distribution  of 
species ;  thus  it  ia  probably  to  this  cauae,  that  we  are  to  attribute 
the  presence  of  some  American  Crustacea  on  the  shores  of  the 
Canary  Islands, 

819.  The  following  are  the  general  principles  arrived  at  by 
M.  Milne- Edwards  in  regard  to  tho  influence  of  Temperalura  on 
the  Gcograpiiical  Distribution  of  Crustacea. 

I.  'rii4  difffrtmt  formt  and  mOtJet  o/or^anuatwn  of  thru  animaJt 
mani/etl  l^eimelrei  more,  iji  proportion  ag  tec  pa**  from  l/m  Polar 
Seat  toward*  the  Ei/ualor. — Tims,  on  tho  coasts  of  Norway, 
where  there  is  frequently  a  vast  multiplication  of  indhidualt  of 
tho  aame  species,  the  number  of  tpedci  ia  very  small ;  but  the 
latter  increase  rapidly  oa  wo  go  southwards.  Thus  the  number 
of  species  of  Cruatacea  of  the  first  two  Orders,  known  to  exist  on 
the  coast  of  Norway  and  tho  noiglihouring  se.is,  is  only  sixteen  ; 
hut  eighty-two  are  known  to  he  inhabitants  uf  the  western  shores 
of  Britain,  Franee,  Spain,  and  Portugal ;  one  hundred  and  fourteen 
arc  known  in  the  Alediterranean  Sea ;  and  two  hundred  and  two  in 
the  Indian  Ocean.  A  similar  increase  may  he  observed  in  fol- 
lowing the  coaal  of  the  New  World,  from  Greenland  to  the 
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Cuibbe&n  Soa  ;  tlie  number  iif  species  of  Decapods  in  tlie  former 
region  being  only  twelve,  wbilst  in  tlie  latter  it  is  seventy-oni;. 

I I.  The  difft'rencet  nfform  and  organttation  are  not  onhi  more 
numarooji  and  more  characUriitic  in  l/ie  learm  than  in  lAe  cold 
rtgioni  of  ikeglobe  ;  l/tey  are  alto  more  important. — The  number  of 
oatnral  groups,  which  we  fin  J  represented  in  the  Polar  nnd  Tem- 
perate  Regions,  is  mucli  smaller  than  that  of  wliitli  we  find  tj'pea 
or  examples  in  Tropical  Seas.  In  fact,  nearly  all  the  principal 
forms,  which  are  met  with  in  colder  regions,  also  present  them- 
tielrcs  in  warm ;  but  avcry  large  proportion  of  the  latter  have 
no  representatives  among  the  former.  Thns,  of  the  three  primary 
groups,  into  which  the  Class  is  at  first  subdivided,  the  Xypho- 
Bura  are  altogether  wanting  beyond  the  forty-fourth  degree  of 
latitude.  Again,  the  Bracliyourous  and  Anamourous  Decapods 
appear  to  be  altogether  excluded  from  some  of  the  most  northern 
regions  that  have  been  explored.  Of  the  family  of  SquiUids 
(5  7^'  )i  ^^  bigiily  characteristic  of  tba  Order  Storaapoda,  it  is 
nue  to  meet  witb  any  members,  nortli  of  the  forty-fiftb  degree 
of  latitude.  And  the  curious  group  of  Pliyllopoda  is  restricted 
within  a  still  nearer  neighbourhood  of  the  Tropical  Region. 

III.  Not  onlff  are  thine  CruMacea,  vhkh  are  motl  clecaled  in 
thi  teale,  dc/icienc  in  ilte  Polar  Regitmi :  but  their  rdatire  num- 
her  xnertate*  rapidli/  tu  we  pau  from  the  Pole  toteanlt  t/ie 
Ef/ivilor.  Tlius  the  Brnchyoura,  which  must  be  considered  as  the 
most  elevated  of  the  whole  series,  are  totally  absent,  as  we  have 
just  seen,  in  some  parts  of  the  arctic  region ;  and  we  find  their  place 
taken  by  the  far  less  complete  Edriophthalmo,  witb  a  small  num- 
ber of  Anomourous  and  Mocrourous  Decapods.  In  the  Mediterra- 
nean, however,  tbe  Decapods  surpass  the  Edriopbthalma  in  regard 
to  tbe  number  of  species ;  and  the  Brachyourous  division  predomi- 
nates uver  the  Macruuruus,  in  the  proportion  of  two  to  one. 
And  in  the  East  and  West  Indies,  the  short-tailed  are  in  the 
long-tailed  Decapods,  as  three,  four,  or  even  five,  to  one, — Again, 
the  Land-Crabs,  which  are  probably  to  he  regarded  aa  taking 
the  higlieat  rank  among  the  Brachyoura,  are  only  to  be  met  witli 
between  tbe  tropics.  And  of  the  Jlueiittile  Decapods  (those 
which  inhabit  rivers,  brooks,  and  lakes),  a  large  proportion 
belong  in  tropical  regions  to  the  elevated  type  of  the  Brachy- 
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oura ;  whilst  all  tliosc  found  in  the  temperate  nnd  nrctie  xones 
belong  to  the  Jlncroiirous  diTision. 

IV,  ^Tien  wo  compare  together  the  Crunt&tva  of  different 
|>>rta  of  the  world,  we  obeerve  that  the  average  the  of  thtut 
anmaU  U  amtiJisrahli/  greatar  in  iropUal  regimi*,  than  in  ihf 
temperate  or  frigid  climes.  Tlic  largest  species  of  the  arctic  and 
antarctic  seas,  are  far  smaller  than  those  of  the  tropical  ocean  ; 
and  they  boor  a  much  amaller  proportion  to  the  whole  number. 
Further,  in  almost  every  group,  we  find  thnt  the  largest  species 
belong  to  the  oquntoria)  regions ;  and  that  those  which  r*pre»enl 
them  (or  take  their  place,  u  it  vere)  in  temperate  regions,  are 
of  smaller  dimensions. 

v.  U  is  where  the  species  are  moat  numerous  and  varied,  and 
whore  they  attain  the  greatest  size, — in  other  words,  refierf  thf. 
temperature  U  inoit  derated, — that  the  peculiarities  0/ tlraeiure, 
w/iieh  ehariteterize  the  teeeral groiipt,  are  moat  Mtrongh/  inanifintud. 
TI1U8  the  transverse  development  of  the  cephalo-thorai,  which  is 
so  remarkable  in  the  Brachyouroua  Decapods  (the  breadth  of  the 
carapace  of  the  typical  Crabs  being  ranch  greater  than  its  length 
from  back  to  front),  is  carried  to  its  greatest  extent  in  certain 
Crustacea  of  the  Equatorial  region  ;  and  the  same  might  be 
stated  of  the  characteristic  peculiarities  of  moat  other  natoral 
groups.  Further,  it  is  in  this  region  that  we  find  tlie  greater 
part  of  those  anomalous  forms,  which  depart  most  widely  from 
the  general  structure  of  the  Class. 

VI,  Lastly,  l/iere  i>  a  remarkahle  eoineidenet  htlweea  the 
temperature  of  diffiTeiil  reginni,  and  the  preraUne^  nf  eeirtam 
form*  of  Criutaeetiiu  animal*.  Thus  there  are  few  genera  to  be 
mot  with  in  the  Wuet  Indian  seas,  which  are  not  represented  in 
the  Eiiat  Indian, — the  ipeciei,  however,  being  usually  different. 
The  same  may  be  said  of  the  genera  inhabiting  the  temperato 
regions  of  the  globe  ; — similar  generic  forms  being  usually  met 
with  in  the  corresponding  ports  of  the  Old  and  New  World,  and 
of  the  Northern  and  Southern  Heroisphcres,  although  the  tjtcic* 
are  almost  invariably  different. 


CHAPTER  XI. 

OF  THE  CLASS  OF  MYRIAPODA. 

820.  The  ClttSB  Myriapoda  is  the  lowest  in  whioli  we  meet 
with  articulated  mombcrB,  or  distinct  jointed  legs,  lu  nell  as  with 
»n  articulated  body.  Tliesi:  legs  ore  intermediate  in  conforma- 
tioD  between  the  more  highly- orgauized  legs  of  lusects,  and  the 
ainiple  briBtle-like  appendages  possessed  by  some  of  the  Anne- 
lida ;  and  this  ia  exactly  the  plaee  to  which  we  should  refer  the 
animals  of  this  class,  from  a  regard  to  tbeir  general  atructure. 
For,  on  looking  at  the  form  of  their  bodies,  we  see  tbat  tbey  are 
distinguished  by  a  unifonnity  iu  the  character  of  tlicir  eegnienta, 
nearly  as  great  as  that  ivhich  prevails  in  the  Annelida ;  so  that 
an  lulus  (Fig.  511)  might  almost  be  likened  to  an  Earthworm, 
provided  with  a  stiffur  integument  and  with  slender  legs : — 
whilst,  on  the  other  hand,  the  adaptation  of  the  respiratory 
organs  to  breathe  air  with  regularity  and  energy,  the  conij>le3dty 
of  the  masticating  apparatus,  the  possession  of  distinct  eyes,  and 
many  other  characters,  indicate  their  affinity  with  Insects  ;  iu 
wliich  class,  indeed,  some  NatUTali^tts  comprehend  them.  They 
differ  from  insects,  however,  not  merely  iu  the  absence  of  wings, 
but  in  the  great  multiplication  of  the  segments,  which  are  nearly 
always  twontr-four  at  the  least,  each  provided  with  a  pair  of 
legs ;  and  also  in  the  absence  of  any  line  of  division  between  the 
thorax  and  abdomen.  As  we  have  already  seen  (^  7^7))  there 
are  certain  Crustacea  whicii  bear  a  considerable  resemblance  to 
thein  in  regard  to  the  oqnality  of  the  segments,  and  general  orga- 
nisation ;  but  these  are  characterized  by  their  branchial  respira- 
tion, and  the  numbur  of  their  segments  is  usually  much  inferior. 

821.  The  covering  of  the  body  of  these  animals  is  firm,  and 
of  a  somewhat  horny  character,  resembling  that  of  many  Insects. 
The  division  Into  segments  is  very  distinct ;  a  flexible  membrane 
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being  interptised  botween  eacli  pair  of  firm  rings  or  plates.  This 
is  obviously  required  by  tlie  condenHation  of  tbo  rest  of  the  iategU' 
ment ;  since,  if  it  were  otherwise,  the  body  would  not  liftve  the 
power  of  bending  in  any  direction.  The  legs  are  covered  with 
the  same  kind  of  integuments,  and  are  jointed  iu  a  aimilar  manner; 
each  terminates  in  a  single  claw  or  hook.  Sometimes  two  paire 
of  legs  seem  to  bo  present  on  each  segment  {Fig.  507)  ;  liut  this 
results  from  the  fiict,  that  two  adjax^nt  segments  are  soldered  (as 

it  were)  together,  so 
ns  to  appear  but  one, 
— as  is  made  cTident 
by  the  eiiptcnoo  of  a 
similar  douhUng  of  all 
the  other  organs  in 
each  division,  and  by  the  existence  of  a  deep  groove  which  runs 
aeross  it,  markinfr  the  lino  of  union.  Ttie  firet  segment  or  head  is 
furnished  with  a  pair  of  compound  eyes,  resembling  tl  lose  of  Insects, 
but  less  complicated  in  their  structure  ;  and  also  with  a  pair  of 
jointed  anteonre.  The  month  is  adapted  fur  mtuitication  ;  and 
possesses  a  pair  of  mandibles,  followed  by  a  lower  lip,  and  by  a 
pair  of  appendages  somewhat  resembling  the  fcct-jaws  of  Crus- 
tCLOea.  On  the  side  or  under  surface  of  the  body  may  be  observed 
a  row  of  minute  pores,  a  pair  usually  exiating  on  each  segment ; 
these  are  the  stigmata,  or  apertures  for  the  admission  of  air  to 
the  respiratory  organs,  which  consist  of  intcheiF  or  air-tubes 
resembling  those  of  Inseote.  These  trachea^,  however,  do  not  so 
completely  unite  into  a  system,  us  in  that  class  (§  619) ;  for 
those  of  the  several  segments  have  but  little  communic.ition  with 
each  other. — The  character  of  the  other  organs  strongly  resem- 
bles that  of  the  similar  parts  in  Insects,  though  not  so  highly 
developed.  The  alimentary  canal  runs  straight,  or  nearly  ao,  from 
one  end  of  the  body  to  the  other  ;  and  possesses  a  few  glandular 
appendages,  in  the  form  of  a  long  tube  very  imperfectly  developed. 
The  circulation  is  carried  on  by  the  aid  of  a  long  dorial  vettcl, 
which  estends  along  nearly  the  whole  length  of  the  body.  The 
nervous  system  presents  a  multiplication  in  its  ganglionic  cen- 
tres, corresponding  with  the  multiplication  in  the  number,  and 
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the  Bimilarity  in  the  ohorncter,  of  the  eegments. — The  Myriii- 
poda  cannot  be  said  to  undergo  any  proper  mctnmorplioaie.  liVo 
that  oF  Injects  and  some  Cruftoccn  ;  aince  the  young  one,  at  its 
emersion  from  the  egg,  possesses  the  form  a.aA  most  of  the  gene- 
ral charactera  of  the  parent ;  hut  thero  is  a  (fradiial  increase, 
during  tlie  period  of  growtli,  not  merely  in  tlie  size  of  the  hody, 
hnt  in  the  number  of  segments  and  legs  ;  and  in  one  division  of 

the  cla.^9  (the  luhdie), 
the  young,  when  it  firtrt 
issues  from  the  egg,  is 
altogether  unprovided 
with  logs,  these  not  mak- 
ing their  appearance  until 
after  the  first  moult, 
although  they  are  fonnd  beneath  the  outer  skin  when  it  ia 
stripped  off.  A  considerable  number  of  moultings  takes  place 
before  the  animal  acquires  its  adult  characters ;  and  tins  does 
not  happen,  in  some  species,  until  after  the  lapse  of  two  years. 

S22.  This  Class  is  divided  into  two  Orders,  wliicli  differ  con- 
Bidcrahly  from  each  other  in  form  and  development. 

I.  Gbilupoda,  consisting  of  the  Contipeda  and  their  allies ; 
in  vfhioh  the  body  is  flattened,  and  the  legs  we  11 -developed, 
constituting  the  principal  instruments  of  locomotion-  Tliey  run 
with  facility  ;  and  are  carnivorous  in  their  habits. 

II.  CmLOGNATQA,  consisting  of  the  lului,  or  MiUepeib, 
and  its  alliee ;  in  which  the  body  is  cylindrical,  and  the  legs  less 
developed.  They  move  slowly;  and  feed  upon  decumpoBing 
orgsnic  nutter. 


Okbkb  I.— CHILOPODA. 

823.  This  Order  is  the  one,  in  which  the  greatest  resemblance 
to  Insects  may  be  traced.  It  conaiste  of  the  Ceniijiedc  and  other 
carnivorous  Myriapods,  possessing  strong  and  active  limbs,  vary- 
ing in  number  from  fifteen  to  twenty-one  pairs,  by  the  aid  of 
which  they  can  rnn  with  considerable   rapidity ;  and  they  are 
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carnivorous  propensities,  tlic  structure  of  tlie  tnnutb  affords  suf- 
ficient evidence.  It  ia  provided,  not  merely  with  a  pair  of 
homy  jawe  reaembling  those  of  Insects,  but  witli  n  pait  of  strong 
sharp  claws,  formed  by  an  enlargement  of  the  second  pair  of 
legs,  and  perforated  at  the  top  with  a  minute  aperture,  through 
which  n  vraomons  fliiid  is  probably  instilled  into  the  wounds 
made  by  them.  Small  insects  seized  in  these  claws  are  seen  to 
die  very  speedily;  and  in  warm  countries  the  bite  of  the  large 
species  of  Centipede  is  a  source  of  great  irritation  to  man, — 
being  reputed  to  be  more  injurious  than  that  of  the  Scorpion, 
although  it  is  seldom  fatal.  Hie  application  nf  Ammonia 
(Hartshnm)  is  the  most  effectnal  remedy  for  the  pain  of  the  bite; 
and  tho  internal  employment  of  the  snmo  remedy  seema  the  best 
antidote  tn  the  effects  of  tlie  poinnn  upon  the  constitution.  Tlie 
last  pair  of  legs  iisnnliy  undergoes  some  modification'  in  this 
Order ;  being  directed  backward.s  so  aa  to  form  a  Ifind  of  double 
tail ;  and  not  being  u.sed  for  walking,  except  when  the  animal  is 
walking  backwards.  Tlio  European  species  of  this  Order  seldom 
exceed  three  inehea  in  length  ;  but  they  are  by  nainenn<>  nneom- 

mon,  if  songht  fur  in  the 
right  situations.  They 
frequent  dark  place*. 
hiding  themselves  under 
stonea,  beneath  the  bark 
of  trees,  in  the  ground, 
and  in  the  hollows  of 
ripe  fniit, — situations  that  are  tlie  resort  of  the  Insects  on 
which  they  feed.     The  trnpical  species  not  nnfreqnently  attain 
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a  leiigUi  of  from  twelve  tu  Gftefn  inuhi^x ;  nod  it  !s  stated  by 
Ulioa,  that  tbey  have  been  aucn  at  Carthageoa  exci^eding  a  yard 
in  length  and  five  inches  iu  breadth,  and  that  the  bite  or  tbesie  ia 
mortal.  It  iii  duubtfiil,  bowevt'r,  wbether  tliia  statement  caa  be 
fuUy  relied  uu. 


Okdkb  II.— CHILOGNATHA. 

334,  Thifi  Order,  cousisting  of  auimala  buving  a  general  resem- 
blance to  the  lalut  or  cominou  MUhptde,  ya  tbu  one  must  nearly 
allied  to  the  Annelida,  not  merely  in  eitemal  form,  and  in 
the  imperfect  develupmenl  of  the  legs,  hut  also  in  the  structure 
of  the  internal  organii.  The  body  uf  the  lulti*  (of  which  one  of 
the  commonest  species  is  knavm  as  the  Gally-worm)  is  long  and 
cyliudrical ;  its  nunjber  of  segments  is  between  forty  and  fifty  ; 
and  many  of  these  hear  two  pairs  of  almost  thread-like  legs, 
which  arise  close  to  the  middle  tine,  along  the  inferior  surface  of 


Flu.  111.— tuuu. 

tlie  body.  These  are  scarcely  large  or  strong  enough  to  support 
its  weight;  so  that  tlie  animal  moves  but  slowly,  and  seems 
rather  to  glide  or  crawl,  like  a  atrpent  or  a  worm,  than  to  walk. 
When  at  rest,  the  body  is  rolled  u|i  lu  u  spiral  form  ;  so  that  the 
feet,  being  eoncealed  in  the  concavity 
uf  the  spire,  arc  protected  from  injury; 
whilst  the  firmness  of  the  rings  of  the 
body  enables  them  to  resist  consider- 
able pressure. — Tho  mouth  of  the 
luliike  strongly  resembles  that  of  the 
Larvee  of  many  Insects,  being  fur- 
nished with  a  jrair  of  stout  homy 
mandiiilea,  with  sharp  toothed  edges; 
and  by  means  of  these,  they  are  enabled  to  divide  with  facility 
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the  portions  of  decaying  vegetable  matter,  on  which  tliey  usa&U; 
feed.  Tlieae  aniiiiiils  are  very  liarmlesa  to  Man,  not  boing  po»- 
seesed  of  any  poiaonons  organs ;  and  they  may  bo  regarded  as 
positively  beoelitiDg  him  by  the  removal  of  substances  whods 
decay  would  otlierwiHe  ho  noxions.  The  common  luliia  of  this 
country  seldom  much  exceeds  an  inch  in  length  ;  bnt  there  is  a 
South  American  spociua,  lulus  nuuimiu,  which  attiuna  the 
length  of  Hcven  inches. — The  Pol^/ilftmut  {Fig.  50?)  correaponda 
with  the  lulidfG  in  general  structure  and  habits,  but  baa  the 
body  remarkably  flattened. — The  Glonuru  bears  a  strong  resem- 
blance to  tlje  Woodhcc  (§  7i)l')i  i°  its  oval  fonn,  and  its  babit 
of  roiling  itself  into  a  ball ;  it  ia  also  remarkable  from 
its  small  number  of  segments,  those  of  the  body  being 
^_  only  twelve,  as  in  Insects.     The  under  surface  of 

j^Bt  the  body,  which  is  concave,  has  a  row  of  small -scales 
^^^K  on  each  side,  which  has  been  compared  to  the  lateral 
VHp  lobes  of  the  Trilobites  and  some  of  the  Isopod  Cms- 
tacca.  Altogether  the  resemblance  of  this  animal  to 
that  group  is  very  striking  ;  the  cbief  ditTerence  being 
in  the  nature  of  the  respiratory  organs. — Tlie  animals 
of  this  Order  are  remarkable  for  tbeir  power  of  emitting  a  dis- 
agreeable odour,  when  they  are  alarmed.  This  seems  to  result 
from  a  peculiar  secretion,  poured  out  from  tbc  ttii/matii  or  respi- 
ratory orifices ;  and  it  may  be  regarded  as  a  means  of  defence, 
whioh  replaces  the  poison  npparatna  of  the  Contipodes. 


Pm,  B],l.  — 
Ouwaiuft 
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CHAPTER  XII. 


OP  THE  CLASS  OF  CIRHHOPODA, 

The  Bamaclei  and  their  allieB,  composing  this  class, 
have  so  many  charactore  in  common  iritli  the  Mollusca,  that  they 
havebemi  generally  regiudcd  as  belonging  to  that  Sub-kingdom. 
Tlie  body  and  its  appendages  aro  thenisolvea  quite  soft ;  and 
the  skin  has  the  Ioobc  spongy  muscular  character,  which  corre- 
sponds with  the  uumtte  of  tlie  MoUiiska  ((j  868).  From  its  sur- 
face is  secreted  a  shell,  composed  of  several  pieoes,  but  not 
differing  in  general  aspect  from  inullivalve  abcUs  (^870)  belong- 
ing to  that  division.  Further,  these  shells  are  cither  tliemselves 
firmly  nnitcd  at  their  bases  to  rocks  or  solid  masses,  or  they  aro 
attached  by  a  long  peduncle  or  foot-stalk  ;  so  that  the  conditions 
in  which  the  animals  exist,  closely  resemble  those  to  which  wo 
observe  the  MoUusea  peculiarly  adapted. 

826,  On  tlie  other  hand,  when  we  examine  the  animal  itself, 
we  find  that  it  is  perfectly 
ttfrnmetrical  in  form  :  a  cha- 
racter bnt  rarely  observahli! 
amongst  Mollusks  that  are 
inclosed  in  shells  of  similar 
oatore  (t;  864).  The  body  is 
prolonged,  and  exhibits  an 
imperfect  division  into  seg- 
ments ;  and  from  each  oftbese 
arises  a  pair  of  appendages  on 
each  side,wliich  possess  some- 
what of  a  jointed  structure. 
Tliese  eirrtii,  or  tendril-liko 
organs,  are  long  tapering 
y^rms,    fringed    witli    eilia. 


Prn.  SI4.— SniLI.  hf 
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or    little    hair-likoj  filaments,    hy 
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tile  contioual  vibration  of  whicji,  ciirreuts  ore  produced  in  the 
surrounding  water,  tlmt  serve  to  bring  fuoil  to  tlie  anim&l,  and 
a  besh  supply  of  fluid  for  tlie  deration  uf  the  blood  by  nieana  of 
tbe  gills,  wliich  oru  situated  at  ttie  base  of  tliese  appen<lBges.  la 
tliia  cunforniatioD,  there  Ja  aa  evidoat  analogy  with  many  Cros- 
tacen.  Furtlier,  tho  nioutli  ia  furnished  witli  lulci-al  jaws,  wlitoh 
no  Mulluaca  poaseas  ;  and  tbe  Nervous  System  cunaiata  of  a  double 
cord,  with  a  pair  of  ganglia  in  each  segment  of  the  body,  pre- 
cisely aa  in  the  Articulata  in  general.  Thu  most  intt-reating 
proof,  however,  that  the  Cirrhopoda  belong  to  thia  division,  ia 
derived  from  the  history  of  ihvir  development.  On  their  libe- 
ration from  the  egg,  they  present  a  form  much  mure  analogous 
to  that  of  aouie  of  the  Eutomostrocous  Crustacea,  than  to  that  of 
the  adult  animal,  which  they  only  acquire  after  a  series  of 
metamorphoses. 

827.  The  young  of  the  Bitlanut  (§830)  is  inclosed  in  a 
bivalve  ahell,  of  which  the  valves  arc  united  by  a  hinge  along 
the  bock,  and  open  along  tim  lower  margin,  for  the  protrusion  of 
a  large  and  strung  anterior  pair  of  prehensile  limbs,  provided  with 
an  adhesivo  sucker  and  hooks,  and  of  six  pairs  of  posterior  legs, 
adapted  for  swimming.  The  form  of  the  animal  thus  bears  a 
strong  resemblance  to  that  of  the  Dapfinia  (§  80J] ;  and  its 
movements,  too,  are  nmilor,  consbting  of  a  succession  of  jerks. 
A  pair  of  compound  eyes,  supported  on  a  peduncle,  is  aeen  oo  the 
anterior  and  lateral  part  of  the  body.  Nearly  all  these  orgsits 
ore  thrown  off  together  ;  and  the  animal  assumes  an  entirely 
diSWent  form  and  condition.  It  first  attaches  itself  to  a  neigh- 
bouring surface  by  a  layer  of  calcareous  matter,  which  is  subse- 
quently to  become  the  base  of  its  now  shell ;  the  valves  which 
surround  its  body  are  gradually  developed  on  its  envelope  or 
mantle  ;  the  new  ciliated  arms  begin  to  grow  within ;  and  the 
eyes  disappear,  the  animal  being  bcneefortli  destitute  of  tbe  visual 
sense. — The  form  of  the  young  Leptu  \a  different,  having  more 
tesembtanoe  to  that  of  the  Cyclops  (Fig.  496).  The  body  ia  not 
inclosed  in  a  bivalve  shell,  hut  its  back  is  covered  by  an  expanded 
ahield,  like  that  of  Argulus  (Fig.  49R)  ;  it  has  a  ungle  eye.  not 
btalked ;  and  three  pairs  of  members,  of  which  the  anterior  is 
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simple,  whilst  the  two  poaterior  ure  bifid. — Uenoo,  if  their 
early  state  he  aloDc  conHidurod,  the  CirThojMMla  might  be  rcgordod 
&s  an  aherr.int  order  of  Crustacea;  hut  thu  complete  cliHDge  of 
form  which  they  exhibit  in  their  passage  towarda  the  odult  state, 
involHog  the  devehipment  of  ao  many  new  parts,  to  which  we 
find  nothing  analogous  in  the  eians  of  Cruataceo,  seems  tu  remova 
ihciD  to  a  grentor  distance  than  even  the  aberrant  Lemeida 
(5  815). 

82S.  Tlie  Class  ia  divided  into  twu  principal  groups,  differing 
in  many  of  their  characters,  though  agreeing  in  those  which  have 
been  liitherto  described. 

I.  Pbddkcclata,  or  Lepadida.  This  Order,  including  the 
Lepat  or  BnrnaeU  and  its  allies,  consists  of  those  Cirrhopods 
which  are  attached  by  a  long  fleshy  peduncle  or  foot-stalk ; 
their  form  is  flattened  at  the  sides ;  and  the  opening  through 
wliicli  the  cirrhi  are  protruded  is  along  one  edge.  The  mantle 
is  sometimes  cartilaginous  ;  but  in  general  it  is  covered  by  five 
calcareous  pieces,  of  which  the  two  principal  unee  resemble  the 
valves  of  a  Mussel  or  other  Bivalve  shell. 

\l.  Skssilia,  or  Balakida.  In  this  Order  are  associated 
tlioso  which  attach  themselves  at  once  hy  their  basis,  like  the 
Biilaniti,  or  Acom-shell,  so  common  on  our  roeky  shores.  In 
these,  also,  the  shell  is  composed  of  several  valves ;  but  those 
are  united  iuto  a  cylindrical  or  somewhat  conical  tube,  whiuli  is 
attached  at  one  end,  and  open  at  the  other  to  give  passage  to  the 
arms,  &c. 


Order  I.— PEUUNCULATA. 
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8'29.  Of  the  common  BamaeU,  and  its  allies,  which  togctbet 
make  up  this  f)rder,  some  species  are  common  in  nearly  all  seas, 
Jlost  of  them  fix  themselves  to  wood  in  prefcrtnco  to  anything 
else ;  bo  that  a  piece  of  timber,  which  bas  been  for  sometime 
floating  in  the  ocean,  is  almost  sure  to  be  partly  covL-red  by  them, 
and  ships^  bottoms,  if  not  protected  hy  copper,  are  rendered  so 
fuul,  as  greatly  to  Impede  their  rate  of  sailing.     This  will  be 
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easily  underetood,  when  it  is  borne  in  mind  how  greatly  Uio 
friction  will  bo  increased,  wben  the  water,  instead  of  being 
ploughed  by  a  smooth  aiu-race,  is  held  (so  to  speak)  by  excre- 
scences, such  as  those  reproseoted  in  Fig.  516.  The  comnionest 
species,  Pentalaetnu  analifira,  ia  the  one  respecting  which  so 
many  absurd  stories  were  formerly  told  {Vol.  i.  p.  16).  The 
peduncle  sometimes  grows  to  the  length  of  two  or  three  feet ;  and 
it  poBseascB  a  considerable  degree  of  contractility,  enabling  the 
animal,  by  its  means,  to  change  its  place,  in  some  degree,  by  the 
shortening,  extension,  or  bending,  of  the  footstalk.  A  large  log 
of  timber  covered  with  these  animals,  twisting  and  diverging  in 
all  directions,  and  so  cloie  as  to  bide  the  surface  of  the  lug,  ia  a 
curions  Mght, — looking  like  an  enormous  collection  of  Serpents. 


Fto.  ll(I_nniup  n(  1U■1^•I  i.ia,  KliAi'hcil  to  k  tblp'a 
bolloin- 


In  the  Cinerai,  the  mantle  has  somewhat  of  a  cartilaginous  tex- 
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(UTB ;  and  the  valreB  do  not  cover  the  whole  surface.  In  the 
Otitm,  there  ore  only  two  small  vnlveg,  with  the  rudiinenta  of 
throe  othere. 


ORDEn  II.— SES8ILIA. 

830,  The  shell  of  the  £ii^nfM,conimonly  known  as  the  "Acom- 
»hell,"  and  met  with  ahnoat  everywhere  on  our  shores,  is  formed 
on  B  »ery  different  plan.     It  consists  of  six  principal  valves,  of 
^^^  a  triangular  shape, — the  base  of  each  triangle 

A^^^^        being  at  the  bottom,  and  the  apex  or  point  at 
Mb^HKH       the  top.     Within  these,  however,  is  another 
^^n^F^K        ^^  *'f  B''  flnialler  triangulnr  valves,  arranged  in 
^HBp^^       just  the  opposite  direction,  sou  to  fill  up  the 
_.    „.    ..  space  between  the  preceding,  and  to  cive  to  the 

whole  shell  somewhat  the  form  of  a  cone  with 
the  top  cut  off.  The  aperture  of  the  shell  is  closed  by  an 
operculum,  or  lid.composedof  two  or  fourpiecea;  this  the  animal 
can  iLpply  to  the  orifice,  in  such  a  manner  as  to  close  it  com- 
pletely, when  its  body  is  entirely  drawn  within  the  shell, 
Tlie  growth  of  this  shelly  boi  ia  provided  for  by  additions  to  the 
I  edges  of  the  several  plates  of  which  it  is  composed  ;  these  addi- 
tions increasing  the  size  of  the  whole,  without  altering  its  form. 
Between  the  internal  and  external  layers  of  each  valve,  there  ia 
a  regular  cancellatfl,  or  minutely-chambercil  structure,  like  that 
of  Bone  (Anim.  FiivstoL.  ^  -17) ;  and  this  appears  to  be  filled, 
H  in  it,  with  a  sort  of  marrow.  No  structure  resembling  this 
lias  been  found  in  any  Mollnsca.  It  is  especially  developed  in 
the  Curoimlii,  a  genus  allied  to  the  Balanus,  which  is  only  found 
attached  to  the  back  of  Whales  and  Turtles. 


CHAPTER  XiH. 


OV  THK  VERMltOUM  CLASSES. 


831.  We  am  dow  arrived  at  the  lower  diviaiun  of  the  ArLi- 
culated  Sub- kingdom,  in  which  there  is  aa  absence  of  articulated 
members,  and  a  gcoeral  iiiferiurity  in  the  structure  of  the  animals 
coiupoaing  it ;  so  that,  as  we  descend,  we  lose  ooe  after  another 
of  thoae  characters,  by  which  this  group  is  distinguished. 
NeTurthuleBS,  the  lateral  i^mmetrp  (§  47)  of  the  body  is  almost 
uniformly  preserved  ;  and  it  is  only  in  the  very  lowest  that  we 
meet  with  any  approach  to  the  circiiktr  arrangement  of  the  parts 
of  the  body,  which  is  characteristic  of  tiio  Radiata.  The  Ner- 
Tous  System  cannot  be  traced  in  the  simplest  animals  of  this 
division  ;  but  wherever  it  can  be  detected,  it  presents  the  same 
essential  characters  as  in  the  higher  classes, — consisting;  of  a 
double  cord  running  along  tho  ventral  surface  from  one  extremity 
uf  the  body  to  the  ether,  and  studded  with  ganglia  at  intervals. 
These  ganglia  are  smaller,  in  proportion  as  they  are  more  nume- 
rous ;  and  their  size  diminir^hcs,  too,  with  the  diminution  of  the 
locomotive  powers  of  the  animal.  The  ctjihallc  ganglia,  or  those 
which  are  placed  at  the  anterior  extremity  of  the  body,  above  the 
(usophi^is,  aro  UBunlly  larger  than  the  rest ;  especially  when 
they  are  connected  with  organs  of  special  sense,  such  as  eyea  and 
antcnniB.  But  as  we  descend  through  this  series,  we  find  tlie 
<eyes  disappearing,  and  tlien  the  antennie  ;  so  that  the  head  ia 
only  marked  by  its  being  the  situation  of  the  mouth  ;  and  the 
cephalic  ganglia  are  then  scarcely  to  bo  distinguiehed  from  the 
rest. 

S32.  The  body  of  those  animals  ia  generally  lone,  slender, 
and  more  or  less  cylindrical ;  it  is  frequently  divided  into  dis- 
tinct segments  ;  but  these  are  only  marked  externally  by  a 
folding  or  wrinkling  of  the  integumonte ;  and  there  dues  not 
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pxiat  any  proper  tegumentary  skeletnn  or  hard  envelope,  as  in 
moat  of  the  liigher  clageea  of  Articiilftta.     In  the  lowest  mem- 
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bers  of  the  class,  indeed,  we  cnnnot  oTen  trace  an  integument 
distmct  from  the  contained  tisRucs;  all  being  nlike  soft,  and  some- 
times almost  jelly-like.  Efen  hcrt,  however,  tlie  division  into 
segments  ia  most  distinctly  marked,  hy  the  repetition,  in  each 
segment,  of  nearly  all  the  organic  of  the  body  ;  so  that  the 
animal  is  mucli  more  capable  of  sustaining  severe  injuries,  than 
is  the  case  in  the  higlier  classes  ;  and  it  has  also  greater  power 
of  repairinET  them,  new  segments  being  developed  to  replace 
those  whieh  had  been  lost.  Tlie  greater  nnmher  of  the  Vermi- 
form or  Worm-like  Articulata  are  aquatic  in  tlieir  habits,  living 
either  in  water  or  in  moiBt  aitiiationa  ;  and  as  a  general  nile,  their 
respiration  ia  performed  either  by  gills,  or  by  the  general  surface 
of  the  body.  They  have  usually  a  distinct  circulating  appara- 
tus; which  servea  not  only  tnconvey  the  nutriliotia  fluid  througb 
the  several  tissueti,  to  whose  growth  it  Is  to  contribute,  but  also 
to  carry  it  tn  the  organs  in  which  it  ia  to  undergo  aeration. 
Tliia  apparatus  consists,  as  in  Insects,  of  a  dorial  vc/iiel,  nmning 
along  the  greater  part  of  the  body,  and  contracting  from  behind 
forwards,  eo  ns  to  expel  the  blond  throngh  the  branches  whicli 
proceed  from  its  anterior  extremity  ;  the  fluid  then  flows  back- 
wards through  the  body,  aflording  nutriment  to  its  several  parts 
in  its  course  ;  and  it  is  then  made  to  flow  over  the  walls  of  the 
alimentary  canal,  so  as  to  take  up  from  its  cavity  any  new 
Tnaterials,  which  may  have  been  prepared  for  it.  Tlie  pro- 
visions for  carrying  it  througb  the  respiratory  organs  vary 
greatly,  in  proportion  to  the  variety  in  the  arrangement  of  the 
respiratory  organs  themselves,  which  we  shall  see  to  be  great, 
as  it  is  in  the  Mollusca :  but  there  is  not  unfrequently  a  distinct 
contractile  cavity,  or  respiratory  heart  {Anim.  Prysiol.  §  281), 
fiir  propelling  the  blood  throngh  every  pair  of  gills,  as  in  the 
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Cmstacea  (§  777)'  I"  ^^'^  lowest  Articutato,  liowevcr,  no 
dorsal  vessel,  or  impelling  organ  of  anj'  kind,  can  be  diBcorered ; 
and  tlie  circulating  system  consista  merely  of  a  network  of 
capillary  vesaelg,  occasionally  merging  into  larger  tninks ;  the 
blood  being  propelled  through  it  by  tlie  continual  movements  of 
the  body  it^lf,  which  act  tipon  it  in  somewhat  the  same  manner 
that  our  own  changes  in  position  do  upon  our  venons  circulation 
(Anim.  PmrsioL.  §  279). 

833,  This  group  may  be  regarded  na  especially  represented 
by  the  class  Anneltd*  ;  which  contains,  with  the  Leech  and 
Earthworm,  a  great  numlxT  of  marine  animals  less  gene- 
rally known.  In  the  Rntozoa,  we  find  the  characters  of  tlit' 
Articulated  scries  in  their  lowest  state  of  development.  And  in 
the  ItoTiFRRA,  wo  meet  with  peculiarities  of  form  ao  great,  that 
tlie  affinity  sf  the  minute  animals  it  contains  to  the  preceding 
classes,  is  by  no  means  apparent  without  a  careful  ex&mmntion. 


CLASS  OF  ANNELIDA. 
834.  Tlie  Annelida  may  be  characterised  as  possessing  an 
elongated  body,  marked  by  transverse  lines  that  divide  it  into 
onmsroui  segments  :  and  usually  furnished  with  a  si-riea  of  loco- 
motive appendages  in  the  form  of  bristles,  eometimes  implanted 
on  fleshy  tubercles ;  but  not  with  articulated  members.  They 
have  a  complete  apparatus  for  circnlation  and  respiration  ;  and 
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the  ventral  chain  of  nervous  ganglia  may  always  be  distinguished. 
— Of  the  appendages,  which  often  combine  the  functions  of  loco- 
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motion  and  respiration,  there  are  frequently  two  paira  in  uoU 
segment;  one  belonging  to  its  upper  or  dorsal  portion,  and  tlia 
other  to  its  lower  or  central  (Fig.  5!l4)  :  but  in  other  in- 
stances tlie  two  appendages  on  the  same  side  are  united  (Fig, 
fi27).  Wo  usually  then  find,  in  the  marine  Annelida,  tliat 
lite  ventral  portion  is  chiefly  di-voted  to 
locomotion  :  and  the  dorsal  to  respiration. 
Thus,  in  the  Etinieii,  we  find,  at  the  under 
part,  a  fleshy  tnberclc  ((),  fumiahed  with  a 
tuft  of  bristles,  and  below  it  a  rudimentary 
oVrAtif,  or  tendril-like  organ  (i)  ;  whilst 
tlie  upper  part  of  tlic  appendage  is  formed 
hy  a  branchial  tuR  (/'),  and  by  a  long 
Blonder  cirThu8{c).  Tliia  last  aometimea 
exhibits  a  trace  of  articuhition,  as  in  the 
Sffllit  {Fig-  522,  a).     In  other  cases,  however,  tliese  appcn- 
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dages  arc  only  represented  by  a  few  short  stiff  hairs,  as  in  tlio 
Earihioorni ;  and  in  other  instances,  as  the  Lfech,  thero  ia  no 
trace  of  any  meuibers  or  appendages  to  the  body.  Tlie  bristly 
tufts  of  the  Nereidans  and  their  allies  are  usefol  to  thera  in 
various  wa)rs ;  they  serve  tliem  in  part  as  instruments  of  attack 
and  defence,  tlie  bristles  being  usually  sharp,  and  Boraetimes 
barbed  at  their  extremities,  so  as  to  attach  themselves  with  force 
to  soft  substances ;  they  assist,  also,  in  tbcir  movements  over 
Bolid  surfaces,  taking  bold,  as  it  were,  of  the  rock  on  which  the 
Bnimal  ia  crawling,  so  that  the  hinder  part  of  the  body  is  pre- 
vented from  slipping  back,  when  the  anterior  part  is  pushed 
forwards ;    and  they  also  aid  in  its   movements  throagh  the 
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water,  ser?ing  in  eome  degree  U9  oars  by  wblch  it  is  propelled: 
In  some  inFtancps,  inileed,  wo  finii  tlie  tufts  replaced  by  flattened 
platei»,  wliicb  nre  Bpccially  adapted  for  this  last  purpoHc.  Wliere 
there  ore  no  locomotive  appendages,  the  cxtremitiea  of  the  body 
nrc"  nsually  futnisbed  with  suclicrs,  which  give  important  assist- 
oncc  in  locomotion.— ns  iu  tbo  well-known  Iicccb.  But  in  one 
tribe  of  tliis  clas".  the  animal,  in  its  adult  form  at  least,  enjoy* 
very  little  power  of  locomotion,  being  con5ned  within  a  shell, 
wbicb  it  constmcts  for  ileelf,  and  which  ia  attached  to  some 
solid  support. 

835.  The  first  segment,  which  constitutes  tlie  head,  is  naually 
provided  with  one  or  more  pairs  of  imperfectly-formed  ey^a ; 
and  also  with  several  appendages  analogous  to  the  eirrhi  of  the 
other  segments,  which  are  considered  a.^  aiitennfe  or  tentacnlnr 
cirrbi.  The  month,  whitb  is  situated  on  the  lower  side  of  tbe 
head,  is  constnictcd  on  a  very  different  plan  in  tbe  Bevcral  divi- 
rionB  of  the  class ;  being  sometimes  furnished  with  one,  two,  or 
three  pairs  of  bard  horny  Jaws,  with  toothed  or  pointed  edges ; 
sometimes  having  a  sort  of  trunk,  which  can  be  pushed  out  or 
I,  drawn  in  (Fig.  523).  and  which 

bears  a  pair  of  nmall  tooth-like 
jaws  at  its  erttemity  ;  and  some- 
times being  situated  in  tbe  centre 
of  a  flattened  Bueker,  and  armed 
with  an  apparatus  of  little  saws, 
as  in  the  Leech  (Fig.  532),  Tlie 
alimentary  canal  is  usually  simple 
in  its  form,  passing  in  a  Mraigbt 
line  from  one  end  of  tlie  body  to  tbe  other ;  .ind  not  exhibiting 
any  distinction  of  storaach  or  intestine.  It  is  often  furnished 
with  a  number  of  little  saccular  appendages,  placed  along  tbe 
graater  part  of  its  length  ;  tlieac  are  probably  secreting  organs, 
as  we  do  not  find  any  others  which  can  be  regarded  as  liaiing 
that  cbaracter.  Many  of  the  Annelida  arc  remarkablo  for  the 
red  oolonr  of  their  blood  ;  this  colour  is  not  given,  however,  by 
red  corpuscles,  but  exists  in  the  liquor  tatiffiihiu  (AsiM.  Phy- 
siot.  S  229).      Sometiniog,   however,  the  blood  has  rather  a 
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greenisli  tint ;  and  in  maDy  instaouca  it  is  colourlesB,  as  in  tbe 
Anueliila  in  general. 

83C.  Little  is  known  of  the  history  of  the  dcTelopment  of  the 
Annelidit  ;  but  there  appears  to  be  coDsiderafale  variation  in  the 
amount  of  cliange  they  undergo  after  coining  forth  from  the  egg. 
Tlio  Nereidans,  in  their  early  stage,  ivcia  to  bear  a  very  close 
resemblante  to  Infusory  Aainialcules ;  for  they  arc  described  as 
consisting  of  a  simple  disc,  surrounded  witli  two  rows  of  vibratile 
cilia,  whicli  servo  for  locomotion,  and  for  the  acquirement  of 
food.  Themoutli,  which  ia  situated  near  the  edge  of  the  disc,  leads 
to  a  short,  straight  alimentary  tube,  whiub  terminates  in  a  aort  of 
cone  projecting  from  its  lower  side.  In  a  short  time  tbb  conical 
projection  begina  to  inorease  in  length,  and  to  show  a  division 
into  segments  ;  and  by  a  gradual  increase  in  the  nnmber  of  these, 
the  body  is  at  last  formed.  At  the  same  time,  tlie  formation  of 
the  head  takes  place  by  a  gradually-increasing  projection  of  the 
other  surface  of  the  disc.  Whilst  the  head  and  body  are  being 
developed,  this  first-formed  disc  remains  fur  a  time  as  a  sort  of 
appendage  on  each  side  of  the  bead  ;  hut  it  finally  disappears.  In 
the  Leech  and  Earth- Worm,  on  the  other  hand,  the  development 
of  the  young  seems  to  be  nearly  complete,  by  the  time  that  they 
leave  the  egg. — Wo  find  in  this  group  the  first  appearance  of  that 
ffemmiparoiu  mode  of  reproduction,  which  is  especially  charac- 
teristic of  Zoophytes  (A«im.  Physiol.  §§  723-730).  TUo 
accompanying  figure  represents  the  mode  of  propagation  of  tbe 
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Nereis  proli/era  ;  in  which  a  young  one  is  formed  from  the  hinder 
pirt  of  the  body  of  the  parent,  its  head  being  produced  by  a 
conversion  of  one  of  the  segments  of  its  body  ;  and  this  ia  gra- 
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dually  detacliod  by  a  narrowing  of  the  preceding  joint-  Pre- 
viously to  its  sepiiriition,  however,  the  young  one  often  fonna 
another  bud  from  ita  own  hindi>r  part,  in  a.  similar  manner;  and 
eien  three  generations  have  been  seen  thus  united, — From  obser»(i- 
tiona  recently  made  onanotlier  Marino  Worm,  in  which  a  similar 
occurrence  takes  placR,  it  would  appear  that  the  l-uds  thus 
detached  are,  like  the  flowers  of  Plants,  destined  to  Reprodao- 
tion  only;  fur  wliilat  the  parent  continues  to  grow,  to  obtain  its 
food,  and  to  develope  new  buds  from  its  hinder  portion,  theso 
buds  do  not  seem  to  grow  into  new  individuals  like  their  parents, 
— but,  although  possessing  n  head,  mouth,  and  ahraentary  canal, 
they  do  not  take  in  nourishment,  their  functions  being  restricted 
to  the  laying  of  eggs,  from  which  now  Nereids  spring. — Some- 
thing analogous  to  this  is  met  with  among  the  Entozoa;  the 
posterior  segments,  containing  the  ova,  being  detached  from  the 
rest  of  the  body,  and  thrown  off  altogether. 

837-  This  Class  is  subdivided  into  Orders,  according  to  the 
differences  in  general  conformation  and  habits  exhibited  by  tho 
tribes  which  compose  it ;  and  especially  by  the  character  and 
distribution  of  the  respiratory  organs.  The  first  Order,  Dorsi- 
niiANCHiATA,  inuludes  those  which  have  tho  branchial  a]ipendagca 
or  gill-tufts  disposed  regularly  along  the  body,  soiiietinies  extend- 
ing along  its  entire  length,  and  aometimes  restricted  to  the 
segments  about  tho  middle.  This  Order  has  been  also  denomi- 
nated Errantia,  from  the  actise  habits  of  the  animals  composing 
it. — II.  In  the  ncit,  Tdbicola,  we  find  worm-like  animals 
inhabiting  fixed  and  pcnnancnt  residences,  tike  the  testaceous 
Molluscs.  The  disponition  of  the  gill-tufts  around  the  head,  and 
the  absence  of  them  along  the  body,  is  the  principal  character 
which  distinguinhcs  the  animals  themselves  from  those  of  the  fii«t 
Order. — III.  In  the  third  Order,  TERHiroLA,  the  body  is  deati- 
iate  of  all  external  appendages,  except  some  minute  and  almost 
imperceptible  bristles  ;  for  the  respiratory  organs  are  here  deve- 
loped internally,  the  animal  being  usually  formed  to  crawl  upon 
tho  ground,  instead  of  swimming  through  the  water. — IV.  And 
in  tho  last,  SncTORiA,  the  body  ia  destitute  even  of  these  bristles, 
but  is  furnished  with  a  eucker  at  each  extremity. 
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838.  Of  the  foregniug  OrJcra,  tlie  Oureibrancliiatu  nppPW, 
nn  tlie  whole,  to  possess  tlii'  moat  complete  structure,  as  wull  ob 
tlio  tiiiist  varied  faculties ;  and  tliey  also  eshibTt  the  forms  moat 
chartkctcristic  of  the  class.  The  bead  is  almost  ulwaya  qiiitu 
diBtmct  from  tlio  trunk,  and  is  furnished  with  oiio 
or  two  pairs  of  minute  eyes,  which  tire  seen  its  hlnck 
or  reddish  specks  upon  its  upper  sid(> ;  and  it  is  aluo 
provided  with  several  pairs  of  appendnges{Fig.o25), 
ns  well  as  with  eompVx  iDstruraL'DtB  of  i n as ti cation. 
These  Marine  Worms  do  nut  attain  any  (.'onsid^nible 
dimeneiona  upon  ntir  coasts,  rarely  exceeding  a  few 
inches  in  length  ;  hot  in  tropieol  climates,  species 
fia.  xu—iu*"  ore  to  be  met  with  of  comparatively  gigantic  pro- 
iBmj»iim"'o'  portions,  having  their  bodies  composed  of  400  or 
Kkum.  coo  segments,  and  occasionally  measuring  four  feet 

from  one  end  to  the  other.  They  generally  crawl  with  facility, 
and  swim  rapidly )  their  chief  habltatioDs  are  among  rocks  and 
masses  of  ahells  ;  but  some  of  thecn  hnry  themselves  in  the  sand, 
forming  a  sort  of  burrow,  lined  by  mucua  secreted  from  their 
hiidiefl,  which  they  quit  in  suarcli  of  their  prey.  Tliey  are  all 
cariiivoronB,  and  live  on  various  small  marine  animals. 

K3!),  The  Nerf.ib.e,  commonly  known  as  Sea- Cent ipfdtt 
(Fig.  f)2(l),  may  Iw  regarded  as  charnctcrigtic  examples  nt  this 
group.  They  are  distinguished  by  having  the  gills  in  the  form 
of  leaf-like  appendages  nr  laniinic,  which  are  traversed  liy  a  n<tt- 
work  of  Tessela ;  and  every  segment  has,  on  either  side,  two 
lulierotcs,  two  cirrlii,  and  two  tufts  of  bristles.  They  have  none 
(if  that  venomous  power,  which  Ibclr  nanio  might  he  suppos>-d  to 
indicate  J  Inil  they  are  extremely  voracious,  and  thre^id  tlio 
most  iutrieato  ])a8sages  and  crevices  among  rocks  nnd  stones, 
in  piireiiil  of  their  prey.  In  their  turn,  tliey  are  ilevoiired  by 
FiBlici^. — Thr  F.'inin}  is  n-Mrly  allied  to  the  Nen-idro  ;  but  has 
gills  composed  of  illninentoua  tufts  (Fig.  521,  /'),  instead  id'  loaf- 
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like  plates. — Tlie  Eunice  gigantea  uf  West  InUino  s<;a8  !s  the 
largest  Anndide  koowii ;  sometimes  meEtsurlag  four  feet  in 
leDgtii.  There  are  smaller  apeciee  upon  our  own  coasts. — In  tile 
Amphinome,  the  gilla  have  the  form  uf  branching  or  arborescent 
tufta  ;  and  these  are  diapoBed  along  the  whole  of  the  body.  They 
are  frequently  coloured  very  brilliantly. — The  allied  genua 
Euphronne  has  these  branchial  tufb)  very  much  dDvi-lo[>ed  ;  and 

the  body,  instead  of 
being  long  and  narrow, 
has  a  broad  and  oval 
form.  — The  Artnienta, 
or  Lob- worm,  'u  an 
animal  well  known  on 
ourcoasta;  beingsou^iht 
for  by  FiahermeD,  wliu 
use  it  aa  a  knit.  Its 
gilla,  like  those  of  the  preceding  genera,  liare  an  arborescent 
form ;  but  they  are  disposed  on  the  middle  part  only  of  the 
body.  As  its  name  imports,  it  lives  in  the  sand,  in  which  it 
burrowa  to  the  depth  of  twelve  or  eighteen  inches  :  its  situation 
luay  be  known  by  a  littlu  coil  of  aand.  which  is  seen  on  the 
spot  beneath  which  it  is  to  he  found.  The  Arenicola  is  one  of 
the  Annelidans  most  distinguialied  by  the  red  colour  of  ita  oircn- 
lating  fluid  ;  and  this  colour  is  peculiarly  si'en  in  the  branchial 
tufta.  which  have  a  beautiful  crimson  hue  during  the  life  of  the 
animah — The  Apkrodita  ia  an  animal  well  known  on  our  coaata 
under  the  name  of  "  Sea  Mouse;"  probably  un  account  of  the 
large  quantity  of  silky  baira  witli  which  it  is  covered.  These 
hairs  arc  of  a  very  brilliant  metallic  lustre  ;  and  their  colours 
vary  with  the  play  of  the  light  ;  so  that  thia  animal  ia  scarcely 
surpassed  by  any,  in  beauty  of  colouring.  The  hack  ia  furnished 
with  two  rows  of  large  membranous  scales,  which  somewhat 
resemble  the  elytra  of  Inaecta  ;  these  inclose  the  gilla  ;  but  they 
are  theniaelves  concealed  by  the  hairy  covering  just  mentioned. 
The  form  of  the  body  much  resembles  that  of  the  Euphrosine 
(Fig.  626),  A  large  number  of  Aphrodita;  are  not  unfrcquently 
Thrown  up  on  out  coasts  after  a  gale  of  wind.     In  many  species. 
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tiiL-  lateral  seUe  or  bristles  exiiibit  a  beautiful  Btnicture,  wliich 
admintbly  fit  them  for  weapons  of  defence,  being  barbed  on  each 
nde  at  tlioii  tips ;  and  each  of  these  barbed  seta)  ia  inclosed  in 
&  srooolh  liomy  sheath,  composed  of  two  blades. — Lastly,  wa 
may  mention  a  very  curious  genus,  Peripatiu,  whicli  ia  probably 
to  bo  placed  in  tliis  order,  although  it  is  a.  resident  on  land.     In 

Borne  respects  it 
bears  a  resem- 
blance to  the 
lulldfo  (5  824), 
having  legs  adapt- 
ed fur  walking, 
which  present 
some  appearance  of  articulation  or  jointing  ;  but  in  the  softoese 
of  its  body,  and  in  the  termination  of  the  legs  in  tufta  of  bristles, 
it  evidently  corresponds  with  the  Nereidana. 
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840.  The  animals  of  this  order  never  attaiu  to  the  same 
dimeDsions  with  the  preceding  ;  and  more  ia  known  of  the  casings 
which  they  form,  than  of  the  structure  of  the  animals  themselvea. 
One  of  the  commonest  of  these  is  tlio  shelly  tube  exuded  by  the 
Serpula  ;  vtliich  is  formed  of  calcareous  matter,  resembling  that 
of  the  shells  of  Mollusca,  and  appiLrently  secreted  from  the  sur- 
face of  the  body  in  a  similnr  manner.  In  fact,  it  is  often  scarcely 
poesiblo  to  distiDgiiish  between  the  shell  of  a.  Serpula  and  that  of 
a  Vermetua  (Fig.Sa'J).  The  tubes  of  the  Serpulm  (Fig.528)  are 
generally  found  clustering  in  masses,,  attached  to  the  surface  of 
stones,  sheila,  or  other  bodies,  which  have  been  irameraed  for  any 
length  of  time  in  the  sea ;  they  are  usually  more  or  less  contorted 
in  form,  varying  in  tliia  respect  according  to  the  position  in 
whicli  they  grow  j  but  they  are  always  closed  at  one  end,  which 
tapers  to  a  point,  the  wide  end  being  open  to  give  exit  to  the 
bead  and  mouth  of  the  inhabitant.  The  animal  which  forma 
this  shell,  and  resides  in  it,  boa  ita  branchial  filaments  or  gill- 
tufts  all^  aesi^mbled  round  the  head  ;  where  they  form  a  pair  of 
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most  elegant  fun-like   appendages,  which  usually  posseis ' 

brillinnt  coloura.  At  the  base  of  each 
aeries,  there  ia  a  Soshy  filament ;  and 
one  of  these,  ou  the  right  or  left  eido 
iniUfioTCDtly,  ia  prolonged  and  dilated  at 
its  extremity  into  a  flat  disc,  which  fita 
to  the  muuth  of  the  shell,  and  BUFvee  to 
cIoBu  it  wbon  tlie  animal  is  withdrawn 
into  the  tube.  The  budy  of  the  animal 
is  composed  of  a  great  number  of  aeg- 
ments ;  but  those  are  for  the  moat  part 
unprovided  with  any  uppendagca,  Tlio 
anterior  Beg  men  ta,  however,  wliieh  are 
much  thieker  than  tbu  rest,  are  furnished 
on  each  side  with  bundles  of  stiff  bnstlca. 
The  largest  species  of  this,  09  of  the 
preceding  group;-,  are  foimd  in  tropical 
regions,  where  they  usually  f'lrm  their 
habitatioaa  in  the  midet  of  Corals,  and  lengthen  thoir  tubes  as  the 
Coral  is  huilt  up  around  them  ;  their  length  is  sometimes  as  much 
as  three  feet ;  and  their  expanded  gill-tuFts  are  of  citremely  vivid 
colours,  strongly  resembling  the  most  brilliant  Carnations  ia 
general  aspect.  These  are  usually  extended  beyond  the  mouth 
of  the  shell,  in  order  to  obtain  the  full  influence  of  the  water, 
for  the  aeration  of  the  circulating  fluid  ;  but  if  they  he  touched, 
they  are  immediately  drawn  in,  and  the  niontli  of  the  tube  ia 
closed  by  the  disc  just  mentioned.  Numerous  smaller  species 
aro  found  on  our  own  coasts ;  and  some  of  these  are  remarknblo 
for  the  hrilhant  hues  of  their  expanded  gills. — A  minute  wbit» 
spiral  sliell  may  be  frequently  seen  upon  the  fiat  fronds  of  sea- 
weeds ;  this  is  the  SpirorOt,  the  animal  of  which  is  nearly  allied 
to  that  of  the  Serpuliv.  The  food  of  these  Annelids  probably 
consists  of  Animalcules  and  small  marine  animals ;  together,  por- 
hapa,  with  particles  of  dead  animal  matter,  which  are  brought 
towards  the  moutli,  by  the  currents  created  by  the  cilia  on  the 
branchial  tufts :  their  masticating  apparatus  ia  much  lees  complete 
than  that  of  the  Dursibranchiata. 

841.     BusidcB  the  Scrputa;,  we  hnvc  to  mcDtion  BeTcral  ath<,-r 
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aimals  of  thia  group,  whiuti  do  not  form  their  tubes  by  a  cali^a- 
rtoua  exudaiiuD  fniw  tlieir  own  bodits,  but  by  cementing  together 
pnitioles  of  sbell,  sund,  ^mall  pebbles,  &c.,  by  means  of  a.  gluti- 
noos  secretion.  We  may  first  notice  the  Saltlla,  which  ecenia 
to  have  sumo  jiuwer  of  exuding  calcareous  matter;  and  forms  ita 
ebell  partly  of  thia  material,  and  partly  of  granides  of  clay  or 
ffine  mud.     In  the  arrangement  of  its  gill-tufta,  it  bears  a  strong 

resemblance  to  the  Serpula, 
The  TerehoUa  forma  ite  tube 
entirely  by  tbe  agglutina- 
tion of  grainsof  sand,  pieces 
of  shell,    &c. ;    and  some 
species  live  in  groups,   so 
that  their  cluetoring-tege- 
tbcr    fonna    solid    mosscS) 
(which  may  go  on  increasing  to  a  considerable sixe.     TbegiU^i  are 
fbere  smaller,  and  arc  placed  behind  the  head,  having  the  form  of 
small  arborescent  tufts  ;  and  the  head  is  furnished  wttb  numerous 
tentacula,  which  are  capable  of  being  greatly  extended,     Tliese 
[  probably  assist  the  gills  in  the  neratiou  of  the  blood,  as  they  pre- 
sent a  largo  surface  te  the  water  ;  but  their  chief  use  appears  to 
bo  the  jireliension  of  food.     The  shelly  tubes  usually  have  little 
brnnchca  near  their  summit,  through  which  the  gills  and  tlic  ten- 
tacula pass  out.     The  Tubicolcc  of  the  genus  Ampkitrite  are 
distinguished    by    their    large 
golden-coloured  setas,    disposed 
in  a  conib-like  scries,  or  in  a 
[crown,    or    in    one   or  several 
ranges  on  the  front  of  the  head  ; 
these   probably   serte  them  for 
defence,  and  may  give  assistanc-ii 
in  locomotion.     Many  of  tliese 
animals,  belonging  to  the  sub- 
genus Peettnaria,  are  less  con- 
fined to  one  spot  than  the  prc- 
1  ceding;  their  tubes,  which  are 
composed  of  fine  grains  of  sand  cemented  together  with  great 
regularity,  are  simple  cones  open  at  both  cuds,  and  not  attached  ; 
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and  tliey  carry  these  about  with  tliem,  when  roaming  in  search  of 
food.  It  ia  perhaps  in  conwjucncc  of  tlieir  locomotive  powers, 
which  give  them  agreatcr  facility  of  (e/f^fioii.  tbat  they  constnict 
their  shelly  tubes  with  so  much  more  regularity  tlian  other 
Annelidans.  Thcsu  tubes,  usually  about  two  inches  long,  may 
be  frequently  picked  up  on  our  shores.  Some  of  this  group, 
however,  are  fixi'd  like  tlie  otiicr  Tubicolie,  aud  form  their  tubes 
leas  regularly.  Tlicir  bodies  are  doubled  up,  aa  it  were,  within 
these  envelopes ;  so  that  the  intestine  terminates  in  a  tube  whieh 
IB  curved  book  over  the  head. 
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842,  The  Annelida}  of  this  Order  have  a  rylindrical  body, 
tapering  to  a  point  at  its  extremities,  and  furniahed  only  with 
several  rows  of  bristles ;  these  are  fi-equently  invisible  to  the 
naked  eye,  but  may  be  distinguished  by  the  resistance  they  make 
when  the  finger  is  passed  along  the  body  from  behind  forwards, 
— their  points  being  directed  backw.vds,  in  order  to  give  the 
animal  a  firm  hold  of  the  earth  through  which  it  is  boring.  Tlie 
head  of  these  animals  ta  not  distinct  &ora  the  body  ;  and  they 
have  neither  eyes,  antenuie,  mandibles,  cirrhi,  nor  external  gills. 
Their  bodies,  however,  are  distinctly  divided  into  segments  ;  and 
these  are  marked  by  minute  spots  on  each  side  (Fig.  531,  a), 
which  are  apertures  leading  to  small  respiratory  sacs,  on  the 
walls  of  which  the  blood  is  submitted  for  aeration  to  tlie  influ- 
ence of  the  air  or  water  received  into  them.  This  Order  includes 
only  two  principal  groups;  the  Earl/i- If'orms  and  the  Naids, — 
the  former  being  inhabitants  of  tho  land,  and  the  latter  of  the 
water. 

843.  The  Earth- IVormi,  which  nearly  all  belong  to  the  genus 
L\imbriciiM,  generally  live  beneath  the  surfaceof  the  ground, either 
perforating  the  dry  spil,  or  burying  themselves  in  mud,  where 
many  of  thorn  lead  a  semi-aquatic  life.  When  the  Worm  is 
boring,  it  insinuates  its  pointed  head  between  the  particles  of  the 
earth  amongst  which  it  penetrates  like  a  wedge  ;  and  in  this 
position,  the  anterior  part  of  tho  body  is  fixed  by  the  spines  or 
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ItristleB,  of  which  there  are  fuur  paira  un  each  segment  (Fig. 
£31,  6).  The  htoder  parts  are  then  drawn  forwards  by  a  shorten- 
ing of  the  body, — a  moVGinent  which  the  sjiinee  do  not  oppose; 
this  swulls  out  the  anterior  segments,  and  forcibly  dilates  the 
passage  into  which  the  head  had  been  already  thrust.  Tlie 
spines  apon  the  hinder  rings  then  take  a  firm  hold  upon  the 
walla  of  the  hole  into  which  they  have  been  drawn ;  and  this 
part  of  the  body  being  now  made  a  fixed  point,  the  head  is  again 
forced  forwards  by  the  powerful  contraction  of  another  set  of 
muscles  ;  and  by  a  repetition  of  this  procesis,  the  animal  easily 
makes  its  way  through  substances,  which  it  would  at  first  have 
seemed  impossible  for  it  to  penetrate.  The  muscles,  by  which 
this  action  is  performed,  are  disposed  in  two  series  ;  the  arrange- 
ment of  which  is  very  characteristic  of  the  Articulata  in  general, 
though  it  is  less  obvious  in  the  higher  classes,  whose  locomotion 
b  chiefly  effected  by  the  action  of  the  extremities.  The  muscles 
of  one  series  are  hngitudinal  in  their  direction,  passing  from 
segment  to  segment,  and  serving  by  their  contraction  to  draw 
the  »egments  together,  in  such  a  manner  as  to  shorten  the  body, 
at  the  same  time  increasing  its  diameter.  The  muscles  of  the 
other  series  have  a.  contrary  direction,  forming  rings  round 
tho  body,  and  tending  by  thoir  contraction  to  diminish  its 
diameter,  and  consequently  to  increase  its  length. 

844,  The  burrowing  of  Eorth-worma  is  a  process  exceed- 
ingly useful  to  the  Gardener  and  Agriculturist ;  and  these 
animals  are  far  more  beneficial  to  Man  in  this  way,  than  they 
ore  injurious  by  devouring  the  vegetables  sot  in  the  soil.  Thoy 
giv'e  a  kind  of  under-tillage  to  the  land,  performing  the  sanie 
below  ground  that  the  spade  iloea  above  for  the  garden,  and  the 
plough  for  arable  land ;  and  loosening  the  earth,  so  as  to  render 
it  permeable  to  air  and  water,  It  has  been  lately  shown,  that 
they  wiU  even  add  to  the  depth  of  soil ;  covering  barren  tracts 
with  a  layer  of  productive  mould.  Thus,  infields  which  have  been 
overspread  with  lime,  burnt  marl,  or  cinders,  these  substances 
are  in  time  coveted  with  finely-divided  soil,  well  adapted  to  the 
support  of  vegetation.  That  this  result,^ — ^which  is  commonly 
attributed  by  the  farmers  to  the  "  working-down "  of  the 
materials  in  question, — is  really  due  to  the  action  of  the  Earth- 
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worm*,  appoftTD  from  thu  Tact  tb&t,  in  tbesoil  thus  fonoetl,  Urg<t 
niimlMn  of  "  wonn-coBts''  may  be  diatingutabci).  Tliese  arc 
jiTodoKod  by  tha  digeetivo  process  of  tbc  Worms;  which  taka 
into  their  inU'stinal  canal  a  large  (jnantity  of  the  soil  through 
which  they  burrow,  extract  from  it  the  greater  part  of  the 
decaying  vegetable  matter  it  may  cootain,  and  reject  the  rest  ia 
a  GDcly-divided  state.  In  thia  manner,  a  field,  manured  with 
marl,  Iib«  been  covered,  in  the  course  of  flO  years,  with  a  bed  of 
earth  averaging  tbirtetm  inchea  io  thickness. 

845.  It  IB  commonly  supiioBed  that  the  Earth- Worm  may 
bo  multiplied  by  the  division  of  its  body 
into  two  pieces,  of  whicli  each  will 
continue  to  live.  This  does  not.  however, 
appear  t<)  he  the  case  with  regard  to  the 
common  spoctos.  If  it  be  divided  acroa 
the  middle,  when  in  motion,  each  port 
will  cuntiuiic  to  move  for  a  time ,-  bnt 
i>nly  the  piece  which  bears  the  bead  will 
be  fonnd  alive  after  a  fevt  hours.  Thia 
forms  a  new  tail ;  and  soon  shows  little 
sign  of  injury.  But  if  the  division  bii 
made  Dear  the  head,  tlie  body  wtU  re- 
main alive,  and  will  renew  the  head  ; 
and  (be  bead,  witli  its  few  attached 
segments,  will  die,— Tliere  appear,  how- 
ever, to  be  Borao  species,  in  which  thia 
reproductive  power  is  sufficiently  great 
to  produce  a  new  head  and  body  from 
even  a  email  portion  of  the  origical ; 
BO  that  above  twenty  individnals  have 
been  produced  in  this  manner,  by  the 
division  of  a  single  one  into  as  many 
parte.  This  power  is  even  greater  in  the 
Naids ;  which  also  produce  buds,  that 
separate  from  the  parent  by  spontaneous 
division,  as  in  the  Ntreu  proUftra 
(5  836).— Tlic  propagation  of  the  Earth- 
wonns  [iroecnts  some  other  very  rcroarlcable  pcculiuritiea.     Th« 
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ova,  wlien  they  have  been  fertilieed,  quit  the  oTarium,  not  by 
OTiducts  or  passages  leading  i>i]twiirila,  but  by  finding  their  way 
into  the  loose  tissue  of  the  body,  beneath  the  mnaculor  liiyer; 
tliroiigh  tbia  thoy  are  propelled  by  a  Heries  nf  strong  undnla- 
tlons,  until  tliey  reiiuh  a  sort  of  receptiwle,  in  which  they  undergo 
the  first  part  of  their  development,  and  within  whiuh,  in  aomo 
Bpeciea,  the  eggs  are  hatched,  au  that  the  young  come  forth  alive. 
The  egga  are  provided  with  a  curious  valve-like  structure  at  the 
end  tliroEigh  which  the  young  worm  emerges  ;  and  it  ia  remark- 
able that,  in  a  great  number  of  instances,  two  embryos  may  be 
observed  in  a  single  egg. 

846.     The  genus  Nau  is  Dearly  allied  to  the  Lumbricus  i  bin 
the  worms  which   it  includes  are  aquatic  in  their  babits,  living 
ia  holes  which  they  perforitto  in  mud  at  the  bottom  of  water, '. 
Some  of  them  have  small  black  points  upon  their  heads,  wh 
hftve  been  regarded  as  eyes. 


Order  IV.— 8UCT0RIA. 

S47.  This  Order  contains  the  common   Leocli  and  its  allie% 
which  are  all  animals  of  aquatic  habits,  but  not  all  agreeing  ill 
its  blood-seeking  propensities.     The  group  derives  its  name,  afl 
already  stated,  from  tho  suckers  which  terminate  the  two  ex- 
tremities of  the  body,  and  which  constitute  its  chief  means  of 
locomotion  ;  for  having  fixed  its  anterior  extremity,  the  animaL 
draws  tho  posterior  one  close  up  to  it,  by  bending  its  body, — anu 
then,  fixing  the  latter,  re-advanoee  the  first,  by  8traigbtenin|ft 
and  extending  llio  body.     In  this  manner  the  Leech  can  advanoa 
much   more  rapidly  over  solid  surfaces,  than  the  Ejirtli-Woritt 
can   by   its  crawling  morcmcnt ;  and  it  can  also  swim  with 
facility. 

848.  Tlio  Leeeft,  in  its  general  structure,  hears  a  considerabla 
resemblance  to  the  Earth- Worm  ;  but  differs  as  to  the  conforma. 
tioD  of  its  mouth  and  digestive  apparatus,  wjiich  are  in  accord' 
ance  with  its  suctorial  habits.  Its  mouth  is  situated  in  tbi 
middle  i)f  the  cavity  of  the  anterior  sucker ;  and  three  litti 
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three  edges  form  tbree  radii  of  a  circle.  Each  of  these  baa  two 
rowa  of  minute  teeth  at  its  edge,  so  that  it  resembles  a  small 
semi-circular  eaw.  It  ia  imbedded  at  its  base  in  a  bed  of 
iDuaclc,  by  the  action  of  which  it  ie  worked,  iu  eucIi  a  manner  aa 
to  cut  into  the  skin, — a  sawing  movement  being  given  to  each 
piece  separately.  It  is  in  this  manner  tbnt  tlie  tri-radlate  form 
of  the  leech'bite  is  occasioned  ;  each  ray  being  a  separate  little 
saw.  The  lacerated  character  of  the  Vound  is  very  favourable 
to  the  flow  of  blood ;  whicli  ia  further  promoted  by  the  vacuum 
created  by  the  action  of  the  sucker.  The  alimentary  canal  is 
straight ;  but  is  fomisbed,  at  its  posterior  portion,  with  a  largo 
number  of  little  sacs,  or  cieca,  opening  from  it.  The  operation 
of  digestion  is  extremely  slow,  notwithstanding  the  rapid  and 
cxoessivc  manner  in  which  the  Leeali  fills  its  stomach  ;  a  single 
meal  of  blood  will  sufBcc  for  many  months ;  nay,  more  than  a 
year  will  Bometimea  elajiae,  before  the  blood  baa  passed  through 
tbe  alimentary  canal  in  the  ordinary  manner,  during  all  which 
period  so  much  of  the  blood  as  remains  undigested  in  tbe  sto- 
maob  continues  in  a  fluid  state. — Leeches  are  furnished  with 
eight  or  ten  simple  eyes,  which  may  be  detected  by  the  aid  of 
a  magnifying-glaas,  as  a  semicircular  row  of  black  points,  situated 
above  the  nmuth  upon  the  sucking  surface  of  the  oral  disc  ;  thte 
position  ia  evidently  calculated  to  render  these  organs  of  nse  in 
the  discovery  of  food.  Each  of  these  visual  specks  would  seem 
to  be  merely  an  expansion  of  the  extremity  of  a  nerve,  derived 
from  the  cephalic  ganglia,  spread  out  beneath  a  kind  of  cornea 
formed  by  the  delicate  and  transparent  cuticle,  and  having 
behind  it  a  layer  of  black  pigment ;  nothing  like  a  crystalline 
lens  can  be  discovered ;  so  that  the  vbion  of  these  animals  must 
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lie  extremely  imperfect. — The  greater  number  of  tlie  Leech  tribe 
are  ialiabtlants  of  fregh  water ;  some,  however,  ate  only  found 
in  tbe  sea:  others  lire  in  moiat  aituations  near  stnguuit  water, 
pursuing  Enrth-Wnrms,  &c.  -,  au<l  there  is  one  email  species, 
entirely  terrestrial,  which  inhabits  the  wouiIb  uf  Ceylon,  and 
■ttocku  men  and  hornoa  that  ara  passing  through  them,  in  6uuh 
a  manner  aa  to  become,  from  its  great  voracity,  imo  of  the  most 
troiiblesoioe  pesta  uf  that  fine  island. 

S49.     As  connecting  this  order  with  the  next,  wo  may  here 

place  the  genus  Cor- 
tUtti,  a  long  thread- 
like Worm,  scarcely 
exhibiting  any  marks 
of  arliuiilation  on  its 
body,  and  having  no 
distinct  respiratory  or- 
gans. Its  various  species  inhabit  fresh  and  stagnant  waters, 
mud,  and  marshy  grounds  ;  and  are  commonly  found  with  their 
long  hudiea  coiled  up  into  complex  knots, — wbenco  the  name  of 
the  genus.  The  muutli  is  a  simple  pore  at  the  anterior  extremity 
of  the  body,  which  is  cunicid  ;  the  tail,  on  the  otiier  hand,  which 
has  been  mistaken  fur  the  mouth,  is  bifid  (Fig.  53S,  a). 
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CLASS  OF  ENTOZOA. 
650-  This  class  derives  its  name  from  the  peculiar  mode  of 
existence  of  the  animals  composing  it ;  iuohI  of  tliem  being 
inhabitants,  during  their  wbule  lives,  of  the  bodies  of  other 
animals,  gunenilly  <•(  higlier  orgnnisntion,  from  the  juices  of 
which  they  df  rivt  their  nuurisliment.  Many  of  these  possess  a 
distinct  worm-like  form  (Fig.  534) ;  the  body  being  much  pro- 
limged  and  exhibiting  a  divii^ion  into  segments,  and  the  muuth 
being  aituated  at  one  extremity.  These,  tliorcfort!,  evidently 
belong  to  the  Articulated  series.  There  are  otiierti,  however, 
which,  in  their  general  form,  the  aimphcity  of  their  organisation, 
and  the  circular  arrangment  of  the  organs  about  the  mouth,  seam 
to  approximate  mure  to  the  Radiata  (Fig.  ii36). 
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851.  There  ia  a  very  intertatiDg  group,  conatstuig  of  tlie 
genus  Planaria  and  its  alliea ;  whicli  is  placed  in  this  class  on 
account  of  its  general  conformity  with  it  in  itruelure :  altliougli 
not  agreeing  aa  to  the  rrndcnea  of  the  aninmla  composing  it, — 
those  not  being  iDhabitunts  of  tho  bodies  uf  otboi  animaU, 
but  swininiiDg  freely  in  watera  of  tho  ocean,  as  well  as  in 
streams  and  ponds,  and  crawling  upon  their  banks,  or  upon 
flouting  substances.  Tho  body  is  flat,  and  three  or  four  times 
as  long  as  it  is  broad.  'Within  its  soft  tissue  are  channelled 
ont,  not  only  a  complex  digestive  cavity,  but  also  a  system  of 
vessels  which  absorb  fluid  from  its  walls,  and  convey  it  through 
the  system.  Tlie  stomach  opens,  not  by  a  mouth  at  one  end, 
but  by  a  sort  of  sucker  projecting  from  the  middle  of  the  body  ; 
and  through  this  tha  Planaria  imbibes  tlie  juicos  of  variotia 
aquatic  animals  which  it  attacks  ;  mastmng  even  the  most  active 
little  worms  {such  as  the  Naiit)  by  twisting  its  body  round 
them. — The  most  curious  part  of  tbu  economy  of  those  animals 
consists  in  their  power  of  reproducing  jiorts  that  have  been  lost, 
and  of  repairing  injuries ;  which  seems  to  be  almost  as  great  as 
that  of  tho  Hydra  among  Polypes.  They  may  bo  divided  into 
three  parts  ;  of  which  tlie  first  sliall  contain  the  two  minute  spots 
which  arc  believed  to  be  eyes ;  tlie  middle  one  the  sucker ;  and 
the  posterior  one  the  reproductive  apparatus ;  and  in  a  short 
time,  each  part  will  develope  itself  into  a  new  individual,  perfect 
in  all  its  parts.  It  may  be  partially  split  longitudinally  from 
either  extremity,  so  that  two  heads,  or  two  tails,  or  both  in  com- 
bination, may  bo  formed,  all  uniting  at  the  middle  point,  hut 
each  being  complete  in  itself. 

852.  Tho  proper  Entozoa  do  not  present  many  points  of 
general  interest ;  ulthniigli  their  peculiar  relations  to  Sinn,  and 
the  numerous  varieties  of  structure  which  they  present,  render 
them  objects  of  much  scientific  interest  to  the  professed  Naturalist 
and  Physiologist.  For  obvious  reasons  we  shall  here  content 
ourselves  with  a  very  general  sketch  "i  the  group. — It  may  bt: 
divided  into  two  primary  Sections,  according  to  the  degree  of 
development  of  tho  principal  organs.  In  the  first  and  highest 
of  these,  the  Stbrelmintha,  there  is  a  distinct  intestinal  lube 
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with  nn  orlGee  at  each  eml,  6oating  freul^  iu  an  alidomiDal  cavity, 
an  in  higher  animals ;  aud  tliero  are  nlso  liurea  of  a  ntTvoiis  and 
muscular  syfltein,  more  or  lesa  ilevelo]ied.  This  divigtoa  evi- 
dently appruxiinates  to  lliu  Aimulida. — In  the  lower  division, 
CcELELM INTRA,  there  ie  nu  Uistiuet  alimcntciry  canal  ;  tlio 
cavities  for  tho  reception  of  food,  as  well  as  those  for  otlier  pur- 
poses, being,  aa  it  wuro,  chauncUed  out  of  tho  soft,  almost  liomo- 
genctous,  tiasiioa  of  the  body.  Some  of  these,  too,  piescrvo  tlie 
Worm-liki'  forai  ;  but  in  others  this  can  scarcely  he  traced. 

85'^.  Section  I.  Stbrelmiktiia.  A  characteristic  ex- 
ample of  this  group,  possessing  a  very  distinct  nervous  system,  is 

presented    by   the 

l.hiifiiatula       tiT- 

-7-1.— —~-.  „.i^       nhwlr*iV\g.5M)-, 

a  Worm  which 
iufeatn  tliL'  frontal 
einusea  of  tho  horse  and  Jog. — Tlie  Asearh  liimhricoid^t,  or 
Iloond  Worm  of  the  human  inte^tinea,  also  belongs  to  this  group. 
It  infests  not  only  man,  hut  many  of  the  lower  animala ;  and 
somotimos  occasions  severe  disease,  and  even  death.  It  derives 
its  seoond  or  specific  name  from  its  resemblance  to  the  Earth- 
worm. The  short  active  Thread'womis,  sometimes  infesting 
the  lower  part  of  the  intestine,  and  giving  rise  to  great  irrita- 
tion, but  not  to  sneli  severe  conseqncaccs  as  tlie  preuedbg,  cm- 
slitutL-  another  species  of  the  same  genus. — Wo  may  ulso  notice 
the  Filaria,  or  Guincn-worm,  which  burrows  in  the  tlesti  of 
man  and  other  animals  in  warm  climates ;  if  undisturbed,  it  will 
often  continue  ita  operations  for  a  considrrahie  time  without 
much  UDi'Afliness ;  but  if  disturbed,  it  sometimes  occasions  th)^ 
most  excruciating  pain.  Whi-n  it  bIiowii  itself  dxterunlly,  it 
must  be  extracted  very  slowly  and  carefully,  for  fear  of  breaking 
it;  sine*,  if  tliis  should  o<,'i;ur,  tlie  part  romniniiig  in  the  boily 
would  retrejit  and  cnntinu<i  to  pxiat  in  it*  provious  aituntion, 
re-formiog  tho  ri'malnd.T.  This  Worm  prows  to  the  length  of 
Mveral  yards. 

t<54.  Section  II.  Cii^LrxMixTUA.  A  characteristic  exariiplo  of 
this  group,  in  which  the  wnu-like  form  is  preserved,  with  a 
i.-on8idernl>le  degree  of  complexity  of  orgauisatiun,  is  the  Tteina 
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Solium,  or  Tape-wonn.  The  body  of  tliia  animal  is  distinctly 
divided  into  joints  or  sogmenta;  wliicb  sometimes  amount  to 
several  hundred ;  the  whole  animal  ocoosionally  attaining  the 
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lengtli  of  ten  feet.  Ttieae  segments  an  all  connected  by  the 
nutritive  canal,  uliich  runs  from  one  end  to  the  other ;  but 
the  reproductive  apparatus  ia  repeated  in  each  division.  The 
bead  is  small,  and  pogscsscs  a  double  circle  of  small  hooks.  Its 
existence  ia  eaaential  to  the  life  of  the  body,  ivLich  dies  if  the 
liead  be  broken  ulT ;  but  if  some  of  tlie  joiuts  remain  attached  to 
the  heiul,  it  continues  to  grow  and  form  new  ones. — The  so-collcd 
Eeli  of  vinc^'sr  and  sour  paate  are  referrible  to  thia  group,  in 
regard  to  the  aimplicity  of  their  structure  and  tht.'ir  worm-like 
form  ;  althougii  their  habitation  ia  ao  different.  There  is  abo 
a,  little  worm-like  animal  closely  alliud  to  these,  which  ia  found 
in  diseased  ears  of  wheat,  and  which  possesses  remarkable 
tenacity  of  life,  being  roTived  by  moisture  after  having  been 
^^_^^^^^^^^^^^_  dried  for  ahnoat  any  length  of 
^^H^^^^^^^^^^^^^H  time. — The  accompanying  figure 
^m  ^^^^^^f'  ^^1  represents  one  of  the  Entosoa, 
W  -  ^^^^^^r  /l      which    the  Vermiform    aspect  is 

I  ^^^K^  ^L       almost  completely  wanting.     This 

E  ^^^^B  V      animal  possesses  a  huad  much  re- 

^^^^■^^^B  ^H      sembling  that  of  the  Tape- Worm ; 

l^^^l^^^^fakM^^B      but  instead  of  having  a  loug  jointed 
Fro.sM— CYsnc.BiPBru.Lnmiis;      body,  it  dilates  behind  into  a  large 
a. lM*d miarRid.  \,a.g,  which  contains  only  fluid.   It 

docs  Dot  frequent  the  cavities  of  the  body,   like  the  Intestinal 
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Worms ;  lint  is  found  in  tlie  areolar  issiip.  anil  in  the  substance 
nf  the  Tiinous  mcmbraDca,  It  ia  not  uncominou  in  Man. ;  but 
frequently  multipliea  to  a  great  eiteot  in  the  Pig. 


CLASS  OF   ROTIFEKA. 

855.  The  cloM  of  Rotifbra,  or  Whal-Atiiinaleulet  and  their 
allies,  is  probably  to  be  regarded  as  bBJnngiog  to  the  Articulated 
division  of  tlie  nniiual  kingdom ;  althougb  tlio  clianicters  uf  that 
group  arc  \>y  no  meana  distinctly  marked  in  it.  That  these 
beings  possess  a.  structure  much  mure  complex  than  that  of  the 
Infusoria,  to  he  hereafter  considered  (Chop.  XXV,),  iliere  can  be 
no  doubt  whatever.  That  tliia  complexity  of  structure  was  fur 
n  long  time  overlooked,  was  owing  to  the  minute  size  of  the 
animab  in  (jueation  ;  scarcely  any  of  them  exceed  a  line  in  length, 
and  many  are  leas  tlian  ^,-  of  an  inch.  Nearly  all  the  species 
of  this  close  are  aquatic  iu  their  habits,  somo  living  only  iu  salt 
water,  others  frequenting  stagnant  ponds,  and  others  appearing 
in  vegetable  infusions,  where  they  generally  succeed  animal- 
cules of  inferior  organ isaliun.  A  few,  however,  can  live  in 
moist  earth. 

85G.  The  groat  transparency  of  the  bodies  of  the  Rotipera 
permits  their  general  structure  to  be  easily  reuoguised.  Tliey 
have  usually  an  elongated  form,  similar  on  the  two  sides.  At 
the  anterior  extremity,  wo  obaorve  oue  or  more  rows  of  vibratjle 
cilia,  \vi\xa\\y  arranged  in  a  circular  manner.  When  these  are  in 
motion,  an  appearance  as  of  revolving  wheels  is  produced,  from 
which  tbc  class  derives  its  appellation  ;  and  this  is  particularly 
evident  in  one  of  its  commonest  forms,  usually  knowu  as  the 
Wheel-Animalcule,  which  possi^ses  a  circular  row  of  cilia  on 
each  side  (Fig,  537,  ^)-  In  many  species  we  find  n  prolonga- 
tion of  the  body  in  front,  extending  beyond  the  ciliary  apparatus ; 
this,  which  sometinice  hears  one  or  more  red  spots,  that  ore 
believed  by  Ehrenherg  to  be  eyes,  may  be  regarded  as  a  head 
(Fig.  537,  ")■  The  body  is  covered  by  a  double  envelojie,  both 
for..  II,  ■ 


h 


layers  of  which  are  extremely  thio  and  Bexible  in  eonic  epecies ; 

whilst  ID  others  the  outer  one  eeems  to  posaesB  a  homy  contist- 

ence,  onil  may  even  contain  siliceous  or  flinty  oiiitter,  like  the 

ehcaths  of  the  lower  Inrusona.     In  tlio  fomicr  case,  the  whole 

integument  is  drawn  together  in  a  wrinkled  manner,  when  the 

body  is  shortened ;  in  the  latter,  the  aheath  acts  as  a  kind  of 

cell,  into  which  the  head  and  ciliary  apparatus  tan  be  completely 

retracted.       These    last    would 

seem  to  have  some  relation  with 

tha   Peljrpifera ;    uai  we   ehall 

hereafter   see   that  the    affinity 

may  bo  regarded  as  very  close. 

On  the  other  hand,  the  former 

present  an  external  resemblance 

to  the  Vermiform  tribes ;  which, 

also,  will  he  found  to  increase  on 

a  closer  examination:  and  there 

are    also  speciea,  of  which  the 


sheath  bears  a  strong  likeneaa  to 
that  of  some  Entomostracous 
Crustacea  (§  807).  Hence  we 
may  regard  this  group  as  con- 
necting the  Articulated  classes 
with  iho  Zoopliytea. 

857.  As  a  cbaracteristic  illns- 
tration  oftbe  class,  we  shall  select 
the  common  Wheel- Animalcule, 
Rotifer  iwlffaris.  Tlie  body, 
when  oitended,  possesses  oonsi-  J'™'  W-WHt.i.  A»™.i™in  ;  a. 
detalile  length  in  proportion  to  "tHii  (iiiit«i  op  und  drnm  [g ;  <•,  lim 
its  diameter,  and  has  ranch  of  the  t° >™w-ripbon7"'Mi«iin^  'v^ 
Vermiform  or  Worm-like  aspect;  '"",*■  f'"?.'^^.  '/■  ""^J^ 
this  is  iDcreased  when  a,  slight  <<'>''<r>ii|iiiruiu  HirnnuniLniiti  <,  yiHut 
contraction  draws  the   external 

membrane,  which  is  here  thin  and  very  flexible,  into  transTerse 
wrinkles,  that  seem  to  indicate  the  segments  of  the  trunk.  The 
posterior  extremity  is  prolonged  into  a  tail,  possessing  three 
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jointt,  eacli  of  which  has  a  pair  of  prongs  or  points.  There 
joints  can  be  dranri  up  nitliin  eocli  other,  like  the  sliding-tubes 
of  a  t«leacope.  Within  the  extenial  integument  there  are  four 
longitudinal  hands  running  from  end  to  end ;  these  are  probably 
bundles  of  muscular  fibre,  by  the  contraction  of  which  the  body 
Tuay  be  shortened.  The  cilia  are  disposed  in  two  circles,  form- 
ing what  are  termed  the  Kkedt.  By  the  successive  vibration  of 
these,  the  appearance  of  a  cDutinual  rotation  is  produced  ;  and 
their  action  creates  rapid  currents  in  the  surrounding  fluid,  by 
which  the  supply  of  food  is  obtained.  A  sort  of  whirlpool  is 
created  by  each  wheel,  which  brings  towards  the  mouth  the 
minute  animalcules  and  other  particles  floating  in  the  neighbour- 
hood ;  and  those  which  are  not  swallowed,  are  carried  off  by  a 
return-current.  Between  the  whccia,  the  head  is  occasioiiBlly 
protruded,  bearing  the  two  red  spots  supposed  to  be  eyea  ;  and 
on  ita  under  surface  there  is  a  projecting  spike  (c),  which  is 
observed  to  bo  tubular,  and  which  is  believed  to  act  as  a  syphon 
for  the  introduction  of  water  into  the  general  cavity,  for  the 
purpose  of  respiration.  In  the  organisation  of  tho  alimentary 
canal,  we  observe  a  striking  resemblance  to  that  of  the  Ascidiform 
PoljTtes  (Chap.  XXIV.)  The  esophagus  terminates  in  a  sort  of 
gizzard,  provided  with  regular  teeth  at  its  entrance  {d).  These 
teeth  are  two  in  number  on  each  side,  and  ore  fixed  upon  bard 
jaws,  mored  by  powerful  muscles,  ao  as  to  work  between  each 
other.  All  the  food  which  is  swallowed  is  submitted  to  their 
action,  before  it  enters  the  first  stomach ;  and  when  the  cilia  are 
in  operation,  these  jaws  are  always  in  regular  movement.  From 
the  first  stomach  there  passes  off  in  the  Roli/er  a  long  straight 
intestine  (/,/),  which  terminates  without  any  dilatation  except 
near  its  close  (^),  just  at  the  commencement  of  the  tail.  But  in 
many  other  Botifera  we  find  the  gizzard  opening  into  a  larger 
cavity,  which  may  be  regarded  as  the  true  digestive  stomach. 
Near  the  termination  of  the  intestine  is  the  opening  of  the  pas- 
sages, by  which  are  extruded  the  eggs  (/i)>  that  are  formed  in  the 
large  ovaria.  These  eggs  often  attain  so  great  a  degree  of  deve- 
lopment, while  yet  within  tho  body  of  the  parent,  that  the  ciliary 
movementa  of  the  embryo  may  be  seen ;  and  tho  young  may  be 
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sail]  to  be  bom  Alive,  licing  capable  uf  active  lo<;omi)tion,  and  of 
ubUiuing  tlicir  own  fuud,  as  suou  as  tliey  quit  the  body  of  the 
parent.  Besldea  the  longiLuJiual  utiiscular  bands,  we  observe 
tritiisvoree  lines  crossing  tlie  hoily  at  iuterviila,  vvliicb  miglit  be 
supposed  to  poEscsa  llie  same  character,  and  to  contnhate  to  the 
elongation  of  the  body,  by  contracting  upon  tbe  contents  of 
the  risceral  cavity.  But  Elircnberg  givi'S  strong  reasons  for  tbe 
belief,  that  these  are  blood- vessels,  passing  off  from  a  trunk 
which  runs  along  tlie  back,  Hko  the  dorsal  vessel  of  lusecta 
(§  6)8).  Nervous  ganglia  are  auspocted  to  exist  in  this  aniinol 
ID  the  neiglibourhuod  of  the  uyea ;  hut  they  cannot  be  seen  in 
this  species  aa  diaCinctly  as  in  some  otlitir  Itntifera. 

858.  This  Animalcule,  from  tbe  activity  of  its  habits,  and 
tlie  vnricty  of  the  movenieuta  it  performs,  ia  one  of  the  most 
inturesting  objecta  which  commonly  present  themselves  to  the 
inicroacopic  observer.  Sometimes  it  fixea  itself  by  ita  forked 
tail  to  some  solid  busis,  and  then  sets  its  wheels  (as  they  appear) 
into  rapid  revolution;  at  the  same  time  bending  its  flexible  body 
in  various  directions,  so  as  to  create  currents  in  different  parts 
of  the  surrounding  water.  In  this  manner  it  draws  into  iU 
gullet  the  unfortunate  Animalcules  which  have  been  affected  by 
tlte  whirlpool  it  hna  created;  juat  like  (it  h.is  been  amusingly 
remarked  by  Spallauzani)  a  certain  8[ieciea  of  Whale,  wliicli,  after 
having  driven  herrings  into  a  bay  or  strait,  by  a  blow  of  its  t^ 
produces  a  whirlpool  of  vast  extent  and  great  rapidity,  which 
precipitates  them  down  its  open  mouth.  The  food  thus  taken 
in  passes  at  otice  towards  the  stomach,  and  is  submitted  to  the 
action  of  the  jawa  at  its  entrance,  by  which  it  is  broken  down. 
By  keeping  a  Wheel- Animalcule  for  a  few  days  in  pure  water,  it 
will  become  almost  perfectly  transparent  in  every  part,  and  its 
alimentary  canal  will  be  completely  emptied.  If  some  water 
containing  tbe  green  or  red  Cercaria,  or  any  other  small  coloured 
animalcules  be  then  addod,  its  voracity  will  ho  very  amusingly 
exhibited.  They  will  be  very  distinctly  seen  passing  into  the 
alimentary  canal,  as  fast  as  tbe  animal  can  masticate  them  ;  and 
this  will  become  distended  with  their  coloured  substance.  It  con- 
iiot  be  questioued  that  tbe  ciliary  movement  is  here  entirely 
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subject  to  the  wilt  of  the  animat.  Whi^n  BntiEBi^il  with  the  sup- 
ply of  food  it  has  obtained,  the  movemuDt  of  Us  wheels  no  longer 
contiuues  ;  and  the  lateral  projections  oo  which  thev  are  sitiialefl 
then  usually  fohl  theoiselvea  inwards,  so  as  to  conceal  them. 
Th*  form  of  the  animal— the  head  still  projecting — then  closely 
resembles  that  of  a  Loech  ;  and  the  movemonts  which  the  Rotifer 
performs  in  this  coadiiion,  are  by  no  moans  unlike  those  of  that 
animal.  Sotnctimea  it  detaches  itself  altogother,  and  swims 
freely  thrrmgli  the  fiuid,  as  if  in  search  of  a  new  pasture.  In 
other  inatancfs  it  attachus  itself  hy  the  head,  which  ih  furnished 
with  a  sort  of  aucker  for  the  purpose  ;  and  then,  hy  ahurtoning 
the  body,  draws  up  the  tail  into  close  proximity  with  it.  It 
then  attaches  the  tail,  and,  detaching  the  head,  extends  the  body 
so  as  to  project  the  head  tu  a  considerahle  distance,  where  it 
takes  a  new  hold  of  the  surface  upon  which  it  thus  creeps.  The 
rapidity  and  preeixiou  with  which  those  movements  are  executed, 
display  a  considerable  amount  of  mnscnlar  energy  on  the  part 
of  the  animal,  as  well  as  of  that  capability  of  adapting  its  opera- 
tions to  circumstancRs,  which  indicates  sensations  of  some  acute- 
ness.  When  thu  body  is  elongated  to  its  full  extent,  the  intestinal 
canal  runs  nearly  straight ;  and  the  eggs,  which  may  usually  be 
geen  by  its  side,  he  apart  from  one  another.  But,  when  the  body 
is  contracted,  tho  alimentary  tube  becomes  serpentine,  and  the 
eggs  by  its  side,  appear  to  he  In  close  contact.  The  great  amount 
of  muscular  contract ility,  and  the  flenihility  of  the  integumeut  in 
this  animal,  enable  it  thns  to  contract  itself  more  than  most  of 
its  class.  It  is  not  untrequently  seen  to  aaanme  quite  a  globular 
form  :  and  this  is  its  usual  aspect  when  it  dies,  or  when  the  water 
evaporates. — The  rcprudurtion  of  the  Rotifer  is  not  accoinplisbed 
by  spontaueous  subdivision,  or  by  the  production  of  buds,  such 
as  we  shall  see  to  occur  in  the  lower  Infusoria ;  it  takes  place 
only  by  eggs,  in  the  manner  already  mentioned.  Although  not 
many  eggs  are  produced  at  once,  yet  these  so  speedily  become 
capable  of  producing  others  in  their  turn,  that  the  multiphcation 
of  these  beings  takes  ploce  with  extraordinary  rapidity.  A  cal- 
nilatioii,  made  hy  Khrenberg,  from  data  furnished  hy  experiments 
upon  another  species,  will  bo  presently  given  (g  8()l ). 
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669.  Tbe  capability  which  these  Animalcules  posseaa,  of 
being  reviveJ,  after  havbg  been  entirely  dried  up,  or  rlcvifcoto/, 
is  one  of  the  most  curious  points  in  their  history ;  since  no  other 
animals  of  an  organieation  ao  complex,  appeiLr  able  to  preserve 
their  vitality  under  the  same  treatment.  The  fact  woa  first 
ob^errcd  by  Leeuweahoj^k ;  and  it  has  been  since  coDfirmed  by 
other  observers.  Ehrenberg  doubts,  however,  whether  a  coiD' 
plote  desiccation  could  have  taken  place ;  thinking  it  impossible 
that  the  animal  should  survive  it.  The  foUovriDg  statement  of 
tny  own  experience  on  the  subject  moy  not,  therefore,  be  unde- 
airable.  In  the  summer  of  1835  I  placed  a  drop  of  water,  con- 
taining a  dozen  epecimens  of  the  Rotifer  vtdgaru,  on  a  slip  of 
glass ;  and  allowed  the  water  to  dry  up,  which  it  did  speedily, 
tlio  weather  being  hot.  On  the  next  day,  I  examined  tbe  glass 
under  the  microscope,  apd  observed  tbe  remains  of  the  animals 
coiled  up  into  circles, — a  form  which  they  not  nnfrcquently 
assume  when  alive, — hut  so  perfectly  dry  that  they  would  have 
splintered  in  pieces  if  touched  with  the  point  of  a  needle,  as  I 
had  before  observed  in  similar  experiments.  I  covered  them 
with  another  drop  of  water ;  and  in  a  few  minutes  ten  of  them 
had  revived,  and  these  speedily  began  to  execute  all  their  regular 
movements  with  energy  and  activity.  After  they  had  remained 
alive  for  a  few  hours,  I  again  allowed  tlie  water  which  covered 
tbem  to  dry  up  ;  and  I  renewed  it  on  the  following  day  with  the 
same  result.  This  process  I  repeated  six  times ;  en  each  occasion 
one  or  two  of  the  animals  did  not  recover;  but  two  survived  to 
tiie  last ;  and  with  these  I  should  have  experimented  again, 
had  I  not  accidentally  lost  them. — It  is  possible  that  the  species 
on  which  Elirenberg  and  other  foreign  naturalists  have  experi- 
mented, may  not  be  the  same  as  that  which  I  and  other  English 
observers  have  used.  Something,  loo,  appears  to  depend  upon 
the  season  and  the  general  condition  of  tbe  animal ;  for,  on 
repeating  the  experiment  in  auhsoqiient  years,  I  have  found  the 
results  extremely  variable, — not  more  than  one  or  two  sometimes 
recovering,  out  of  a  large  number  that  had  been  dried  up.  It  is 
interesting  to  remark,  that,  whilst,  in  the  embryo  which  is  being 
developed  from  the  egg,  the  rotatory  and  masticatiog  organs  are 
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the  first  parts  which  ozhibit  motion,  they  are  the  last  to  revive 
after  ibis  kiod  of  resuscitation. 

8G0.  We  observe,  tlien,  in  the  Rotifer  tulgarU,  a  very  manifest 
tendency  to  the  Vermiform  character,  exhibited  io  the  eloDgoted 
ahape  of  the  body,  the  position  of  the 
eyes  and  nioatli  at  one  extremity  of  it, 
the  niuTon,  straight^  intestinal  canal 
having  its  second  orifice  near  the  other 
extremity,  and  the  mode  of  locomotion 
when  the  tail  is  detached  and  the 
operation  of  the  wheels  suspended. 
This  tendency,  however,  is  not  so 
marked  in  some  species  of  the  clasa, 
which  ore  iu  many  respectsmore  highly 
developed  than  thia;^ — -for  example, 
the  iJi/diitina  tenta,  an  animalcule 
not  uncommon  in  vegetable  infusions. 
Here  the  body  is  somewhat  funnel- 
shaped  ;  and  the  cilia  are  arranged 
around  the  wide  moiitli,  in  two  con- 
centric rows.  The  outer  row  consists 
of  a  eimple  continuous  circle,  arranged 
upon  the,  edge  of  the  body ;  but  the 
inner  one  is  made  up  of  cloven  groups 
of  cilia,  attaclied  to  distinct  muscular 
lobea.  The  integument  appears  to  consist,  as  in  the  Rotifer,  of 
two  membranes,  both  of  which  are  eoft  and  fiexiblo.  To  the  inner 
one  are  attached  four  pairs  of  longitudinal  muscles,  by  which 
the  chief  movements  of  the  body  are  performed.  The  tail  has 
separate  mnaclea  for  its  retraction  or  protrusion  ;  and  others  are 
seen  at  the  krgo  extremity  of  the  body,  which  fold  np  the  ciliary 
apparatus.  The  distinction  betwecD  the  muscles  and  the  sup- 
posed vessels  is  here  well  marked  ;  and  there  can  be  little  doubt 
that  the  true  function  of  the  latter  has  been  assigned,  even 
though  no  subdiviaion  or  re-union  can  be  traced  (on  account 
of  the  minuteness  of  the  whole  object)  between  the  transverse 
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TW  iMvUi  ii  MtMtcd  m  Uk  <ntn<f  tbe 
■ity  U  Am  bed^ ;  U  letda,  Ibraogh  a  •bwt  ceMfibi^M,  t» 
tlw  fint  (tooHcfa  or  ptxari,  ike  j>tn  at  wlMae  cBtraocc  are  pv»- 
Vt4a4  whli  fi*«  «r  ^  fwin  «(  tc«Ui.  lato  this  arity  a  pur  of 
■■iialiBg  MN>  opn  ;  a»d  bctweea  lite  tenabnUon  of  tbcM  ii 
tlw  oeaiBWMBnMnt  of  the  intcstiBal  tube ;  tbe  npper  pan  «( 
wbieb,  brii>|>  ttfj  dkUnible,  BDaf  pcritaps  b«  r^ardc^  as  a 
■mod4  atamach,  ainoe  ia  thii  the  digestiTe  proceai  is  prindpallf 
pcribrmed.  Hie  inlestiiie  (mninatea,  aa  in  the  Rolifirr,  ttttt  the 
poiUrior  part  of  the  body  ;  and  the  ovidncts  open  into  th«  d»- 
brndod  eiUomity  of  it*  tabe.  Tlie  nenoas  syetem  ia  bete  eaaj 
to  bo  diMinguidicd.  It  coitiuta  of  a  kind  of  circle  mTronnfBg 
the  oMophagua,  on  which  three  pairs  of  ganglia  n> ay  be  oben^eJ. 
Front  the  luwer  pair  there  proceeds  a  double  cord,  whidi 
along  tlie  Tentrd  aurfaoe  of  the  budy  to  iU)  oppo^te  eztremi^^ 

8C1.  Tiie  rTprodactiTe  poncrsof  the //^'/of  inn  are  very  remark- 
iblc.  Tlio  niiml>cr  of  eggs  contained  in  the  ovarium  at  oDoe  h 
never  largp.aolilom  exceeding  three  or  fuur;  but  they  are  freqaently 
depoaited  and  reoL-WLil.  and  Ihuiusetvce  Boon  arrive  ut  maturity. 
The  following  oporiiuent  ia  rultttvd  by  Elircnberg  : — "On  Xov, 
31 ,  I  ptitced  in  a  jitr  a  yuung  Ili/Jntina  containing  an  egg  nearly 
iiiatiiro.  I  added  for  itii  foud  a  drop  of  li'juor  containing  Slunnds. 
On  tho  iiiiiniiiig  of  tliu  22iitl,  tlic  ireg  had  been  dcpoated.  On 
tho  ifilrd  I  mvt  with  four  iudiridualg,  of  which  two  were  fully 
iIt<vi:lo|ii!d.  Ou  thu  inomiiig  of  tlio  24th,  tberc  were  tii-ent.v. 
Tim  obMirvatioQ  ceased  nt  this  point  ;  as  it  bucanjc  loo  difficult 
tu  ciiiiiil  till'  nimiliorB  wliiuli  thus  rapidly  increased.  In  u  Bpacu 
«(  T^  lioiiri,  twenty  individuals  had  been  formed — oiic  only 
liavtitg  b<MTii  btuployed  oa  tlia  atock  ;  and  at  thii  rote  of  increase, 
thu  iiuniben  wutild  be,  at  the  end  of  ten  daya,  1,048,57^;  and  this 
number  would  bi-*iiLadruplod  in  aiiotlier  day-  Even  if  only  two 
ilialtiad  of  four  were  pruduued  daily  by  each  individual,  a  million 
would  hu  O'lllud  into  existunce  in  twenty  days ;  u:id  on  tlie 
twenty-fourth  day,  we  should  have  t<i,777<-l6  animalculed." 
Wlidii  we  eotiHidiT,  in  connection  witli  this  rapid  increase  in 
oiiiiibi-r,  lhi>  curiouf  power  of  revivifiuation  poifKeticd  by  tbuM 
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beings,  it  !b  obvious  tliat  wn  rifed  nut  liavo  recourse  to  tlju 
idea  of  spont.tin'oua  gi'iii.-nitioii,*  to  account  for  tlieir  nuddcii 
sppeoTsnce  in  variouH  eituationB,  and  fur  tlieir  speedy  multiplica- 
tion wherever  the  condition,  in  regard  to  food,  temperature,  &c., 
is  favourable. 


•  Tbit  lerm  rnfrn  lo  in  idoi  wliifli  lint  hem  (nlctlainei)  at  nrioui  liniei,  ihm 
iiiiim»l>  'if  low  ni^niflalion  mny  qf  thtmaeloet  arr^tiafr,  hy  Uit  iiccUiuDliil  lucrling 
or  ^Liclci  julBj'Lti]  la  farm  Ibcir  tl'ilclujv. 


CHAPTER  Xrv. 
OF  THE  M0LLU5CA  IN  GENERAL. 

862.  QuTTTiNG  now  the  Articulated  series, — which  we  have 
seen  to  terminate  in  verj  simple  fonns  of  Btructurc,  that  lead  us 
towards  the  Zoopliytes, — we  return  to  a  higher  point  in  the 
Animal  scale,  to  descend  in  like  manner  through  the  Mullusctms 
series.  Luoking  only  at  the  general  complexity  of  strnctiire 
exhibited  hy  these  groups  of  Animals  respectively,  we  might  have 
seme  difficulty  in  deciding  whieli  should  rank  the  highest ;  since 
in  the  Articnlata  we  observe  one  set  of  organs  for  more  highly 
orgmnised  than  in  any  of  the  SloUusca  ;  whiUt  the  conver«w  holds 
good  aa  to  another  set  of  organs  in  the  Mollusca.  But  when  we 
look  at  the  respGctive  characters  of  these  organs,  we  cannot 
reasonably  hesitate  longer.  It  is  the  organs  of  animal  life  that 
are  so  highly  dcvelo{>ed  in  the  Articclata  ;  whilst  it  is  in  the 
development  of  the  organs  of  nutritive  or  a:ffelatit>e  life  only,  that 
they  are  surpassed  by  the  KIollcsoa.  In  the  Animal  scale, 
therefore,  we  may  Justly  regard  the  Arliculata  oa  ranking  on  the 
whole  above  the  Mollusca.  To  the  consideration  of  the  latter 
group  we  shall  now  proceed. 

863.  The  range  of  animal  forms  comprehended  in  the  sub- 
kingdom  MoLLDscA  is  so  great,  tliat  it  would  be  difficult  to 
include  them  by  any  cliantctcr  common  to  all.  Vfe  encounter 
but  few  traces  of  the  circular  disposition  at  organs  around  tho 
mouth,  which  is  characteristic  of  tho  Radiated  tnhes ;  and  we 
seldom  meet  with  any  thing  that  even  approaches  to  tho  elon- 
gation of  the  body,  still  less  to  the  division  into  segments,  which 
baa  been  noticed  among  the  Articulata.  This  vrill  be  compre- 
hended, when  it  ia  home  in  mind  that  the  hody  of  the  Mollusca 
is  almost  eutircly  occupied  by  tho  organs  of  nutrition  ;  and  that 
the  organs  of  sensation  and  locomotion  arc  entirely  subservient  to 
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the  supply  of  these.  We  find  in  the  lowest  tribes  of  this  group, 
li  ring  beings  which  ore  fixed  to  one  spot  during  all  but  the 
earliest  period  of  their  lives ;  and  which  scarcely  possesa  within 
themitelves  so  much  power  of  mnvenient,  as  that  enjoyed  by  the 
individual  polypes  in  a.  mass  of  Coral ;  and  yet  these  exhibit  a 
complex  and  powerful  digestive  appanitUB,  a  regular  circulation 
of  blood,  and  an  active  respiration.  But  we  nowhere  find, 
throughout  the  whole  animal  kingdom,  that  the  conformation  of 
these  organs  ffoeemt  the  shape  of  the  body ;  they  rather  aJapi 
themselves  to  the  type  which  predominates  in  its  structure,  and 
which  is  principally  manifested  in  the  disposition  of  the  loco- 
motive organs.  Thus,  the  stomach  of  the  Star-fish  sends  a 
prolongation  into  each  ray;  v'hilst  in  the  Artioulata,  on  the 
other  hand,  we  find  the  digestive  cavity  prolonged  into  a  tube, 
in  accordance  with  the  form  which  the  body  there  possesses. 

6C4.  Thus  ws  see  that,  in  regard  to  external  shape  and 
arrangement,  the  apparatus  of  Organic  life  hoe  no  definite  plan 
of  its  own  :  and  in  the  Itlollusca  there  is  an  absence  of  any 
general  type,  to  which  it  may  be  made  conformable,  llonee  the 
shape  of  the  body  varies  extremely  in  those  classes,  in  which  it 
is  entirely  or  principally  composed  of  these  organs;  and  no 
general  character  can  be  given,  which  shall  apply  to  all,  or  even 
a  large  part,  of  the  animals  composing  them.  There  is  often  an 
entire  want  of  every  kind  of  eymntttry  ;  tliat  equality  of  the  two 
ndes,  which  is  peculiarly  clraracteristic  of  the  higher  animals, 
being  deficient ;  as  well  as  the  radial  arrangement  of  parts  seen 
in  the  lower.  But  this  is  only  the  case,  where  there  is  no 
development  of  a  htad ;  that  is,  of  a  prominent  part  on  which 
the  mouth  ia  situated,  and  which  also  bears  the  organs  of  sensa- 
tion, if  any  exist.  In  the  higher  MoUusca,  which  possess  not 
only  sonsory  tentacula,  but  eyes,  and  even  organs  of  smell  and 
hearing,  we  find  these  disposed  in  a  symmetrical  manner;  so 
that  the  head  (where  it  exists),  or  the  part  peculiarly  concerned 
in  ammal  life,  presents  a  bi-lateral  equality  of  parts,  even  where 
the  remainder  of  the  body  wants  it.  In  the  more  active  species 
among  the  higher  classes,  we  find  this  bi-lateral  symmetry 
extending  in  many  instances  through  the  whole  body  ;  evidently 
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bearing  a  pretty  close  relation  with  tbe  degree  of  Jocumotive 
puwer.  It  ia  most  cvidcst  and  cntiiplete  in  the  CePDAi.iif'iriA  ; 
many  of  the  nnimda  in  whidi  chs$  are  adapti-d  to  lea<l  tlic  life 
of  Fisbes,  and  resemble  tliem  in  the  general  form  of  tlie  body 
and  in  the  structure  of  many  individual  organs. 

865.  As  a  group,  however,  ihi-  Mollitsca  are  to  be 
charactensi'd  rather  by  the  abiencf,  tbnn  by  the  put>segBioD,  of  a 
definite  form  ;  and  there  is  a  correepondtng  absence  of  any 
regular  organs  of  support,  by  wliiuh  Nucb  a  form  conld  be  main- 
taini!il.  The  name  they  have  received  designates  tlicm  as  tit/i 
animals  ;  and  this  they  ore  pre-eminently.  The  Shell,  when;  it 
exists,, is  to  be  rejjarded  ratlier  in  the  light  of  an  appi-ndago 
designed  for  the  mere  protection  of  the  body,  and  deriving  its 
eliapo  from  it ;  than  as  a  elicleton,  giving  attachment  to  muscles,  I 
and  regulating  the  form  of  the  whole  structure,  tt^hero  the 
body  is  entirely  inclosed  within  it,  as  in  the  lower  biralve 
Mo11uBc&,  no  locomo^ve  powen  whatever,  except  auch  aa  depend 
on  tbe  passage  of  water  through  the  respiratory  tubus,  are 
eiiji>yed  by  the  animal.  It  ia  only  where  the  body  ia  uncovered 
by  a  shell,  {ir  a  portion  of  the  body  can  be  projected  beyond  it, 
tliat  any  active  luovements  can  be  executed ;  and  the  muscles 
concerned  in  tbe  performance  of  these  do  not  make  tbe  shell  a 
fixed  point,  aa  is  done  by  those  of  Articulated  or  Vertehrated 
animals  in  regard  to  (/<nV  skeletons,  but  are  entirely  unconnected 
with  it. 

8GG.  Hence  we  see  that  the  shell  of  a  Mollusk  is,  when 
considered  in  reference  to  its  functions,  a  very  different  organ 
from  that  of  a  Crustaut-ous  animal,  although  formed  in  somewhat 
the  same  manner.  Its  frequent  absence  might  of  itself  lead  us 
to  suHpect  its  want  of  importance  to  the  living  structure.  In  one 
wliole  class  of  Mollusca  it  is  entirely  deficient ;  and  in  three  othcn 
it  is  frequently  absent.  In  only  oue  it  is  uuivorsally  present. 
Wlien  speaking  of  the  anatomical  conformation  of  the  body, 
therefore,  we  may  leave  the  shell  pretty  much  out  of  considerO' 
tion.  Before  tbe  animals  wbieh  produce  them  had  been  properly 
studied.  Naturalists  founded  their  classification  of  Mollusca  upon 
the  shells  ouly  ;  and  the  gteaLcit  coufusiou  thus  resulted.  Shelle 
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(if  verf  BimilDF  ospuot  are  often  produced  by  aoimals  extretnel}' 
uulike  eacli  other,*  and  livlug  in  dificrent,  conditions — as,  for 
instants,  fresli  and  eea  water.  And  sliella  of  very  diasimilar 
character  in  tha  eyo  of  tlie  mere  Concliologist.  often  belung  to 
animnla  oloBely  allied.  In  fact,  tlie  form  of  tlio  sliull  taken 
alone  is  a  chiu-acter  as  purely  artificial,  as  the  number  of  stamens 
and  piHtib  in  a  6owtT;  and  will  lead  to  a  classification  oa  fur 
removed  from  a  natural  plan.  But  wbcn  the  principal  divisions 
have  been  formed  upon  other  groundii,  the  confomatiun  of  the 
shell  will  often  afford  valuable  subordinate  clioractcrB ;  and  the 
Naturalist  seeks  to  employ  these  as  much  as  ho  safely  can,  on 
account  of  the  facility  with  whiuh  he  can  apply  them  to  the  study 
of  those  fossil  remains,  from  which  all  traces  of  the  animal  itself 
have  disappeared.  The  aoftncss  of  the  entire  body  of  the  Mol- 
lusca  prevents  us  from  reco^ising  its  forni  and  structure  after 
death,  in  any  other  way  than  by  the  shell ;  bat  upon  this,  it 
niu^t  bo  remembered,  entire  reliance  caunot  he  placed,  since  it  is 
liable  to  great  variation,  in  accordance  with  tho  circumstances  of 
the  indinilaaly  whilst  it  is  by  no  means  certain  that  there  are 
constant  difTcrouces  in  its  form  in  distinct  tpeciet. 

8G7.  The  only  tribe  of  MuUusca  wbicli  presents  anything 
that  oorrespouda  to  the  intcrn.il  skeleton  of  the  Vertebrata,  is 
that  of  the  Cuttlu-fiah.  There  is  in  their  bodies  a  cartilui>e, 
partly  inclosing  the  nervous  centres  in  the  head,  and  sending 
prolongations  along  the  back,  for  the  protection  of  tlie  largo 
nen-oua  cords  which  traverse  it,  and  for  the  attachment  of  the 
muscles  by  which  it  is  moved.  Tliese  last  are  (Specially  deve- 
loped, where  the  body  is  spread  out  into  fin-liko  processus, 
reeembling  those  of  Finhes,  by  the  stroke  of  which  active  iuovd- 
ments  uro  produced  (Fig.  540).  This  skeleton  is  almost  as 
highly  orf^Jiiiised,  ns  are  the  lowest  forms  of  that  internal  skeleton 
which  is  characteristic  of  Vertebratn  (^  585). 

868.     In  all  the  irloUusca,  the  soft  body  of  the  animal  is 

*  TliF  lDi|roitibi!hy  iif  fiiiiiMlIiis  «  ciincfi  rluvi'ic^ciun  u^^n  t^u  t^hnfac^Ecrfl 
itlTMitlcii  tj  ilir  •liull  only.  i>  ihmlr  uL  iirific  njjjiixrfdf  Lv  cbtinj^ttub^  ilio  iUdU  ul  a 
Sirpula  (Fill-  52H),  iciili   lUi  u[  a  I'friHiliii  (Pi^.  !i6'i).     Ik'iwuoi  iLck  lou 

Uai  iDcrcljr  la  [lilFcniui  rmiilllw.  liul  lv  juti-iiiii  lub-liiiigiliiiiia. 
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ioctosed  in  a  spongy  elastic  skin,  witli  which  muscular  fibres  are 
interwoven  ;  thia  is  termed  the  mantle.  This  envclnpo  is  fre- 
quently not  applied  closely  to  the  surface  of  the  organa  cnutained 
in  it;  especially  among  the  lower  cImscb,  in  wlJch  the  space 
thus  left  coDBlitutes  a  respiratory  chamber.  It  has  apertures  for 
the  admission  and  exit  of  the  eurrounding  water,  to  eSect  the 
aeration  of  the  blood;  and,  when  the  mouth  is  not  capable  of 
being  projected  beyond  it,  the  nunc  current  furnishes  the  supply 
of  food.  These  apertures  are  sometimes  extended,  for  particular 
purposes,  into  proboscis-like  tubes  (Fig.  597)-  Where  the  head 
is  capable  of  bein^  protruded,  there  is  usually  an  opeuing  in  the 
mantle  for  the  purpa^ ;  and  another  for  the  foot,  where  it 
exists  as  a  separate  organ. 

669.  Tbe  mantU  ia  chiefly  interesting,  as  being  the  portion  of 
the  body  alone  concerned  in  the  formation  of  the  MhelL  Some- 
times this  envelope  is  secreted  from  nearly  the  whulo  surface; 
Bometiraes  from  only  a  email  part  of  it.  As  the  same  general 
statements  in  regard  to  tbe  constitution  of  this  body  will  apply 
to  all  tho  MoUueca,  its  origin  and  essential  characters  may 
advantageously  be  described,  previously  to  tbe  more  detailed 
account)  wliicb  will  be  given  of  the  several  classes,  in  which  ita 
leading  peculiarities  of  form  wilt  be  noticed  as  they  occur.  Shells 
ore  formed,  like  bones,  of  a  combination  of  earthy  and  animal 
matter.  The  former  cunsiats  entirely  of  carbonate  of  lime, 
wbich  is  usually  deposited  in  a  crystalline  condition.  The 
latter  is  composed  of  layers  of  membrane,  alternating  with  the 
mineral  matter;  and  of  cells  inclosing  it.  The  cpllular  structiiro, 
wbicb  seems  to  be  of  tlio  nature  of  Epithelium  (Anim.  PiiysiOL. 
§  39),  is  generally  found  upon  the  surface.  If  the  carbonate 
of  lime  be  removed  by  the  slow  action  of  a  weak  acid,  the 
animal  matter  will  remam,  sometimes  in  the  form  of  a  continuous 
membrane,  but  sometimes  only  as  a  flaky  mass,  easily  shaken 
into  separate  portions.  TLe  sheU  ia  most  solid  and  massive  in 
those  species  which  lead  an  inactive  life;  and  it  attains  greater 
weight  in  tbe  Concbifeca,  in  wbich  every  species  forms  n  stonj 
covering,  than  in  the  Gasteropoda,  whose  powers  of  locomotion 
ore  somewhat  greater,  and  in  which  tbe  dbell  ia  often  absent, 
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and  is  freqaently  composed,  where  it  does  exist,  of  natUing  but 
a  thin  Uomy  plate,  dei^tituts  of  calcareous  depnaiL 

670.  Aa  the  mouth  of  the  shell  is  always  at  ita  widest  part, 
and  as,  in  extending  it,  the  cavity  ia  enlarged  as  well  as  ita 
entrance,  tliero  is  evidently  ne  necessity  for  such  a  division  into 
Boparato  plates,  with  a  provision  for  tlie  individual  ^ovrth  of 
each,  as  we  have  seen  in  the  Cirrhopoda  (§  83(1)  ;  nor  for  the 
periodical  exuviation  and  renewal  which  is  performed  by  the 
Cnistacca.  In  order  to  adapt  its  size  to  the  progressive  increase 
in  the  bulk  of  the  body,  new  layers  are  deposited  from  the  mantle 
at  intervals,  each  of  which  usually  lines  the  previous  one,  and 
extends  beyond  it.  The  portion  which  thus  projects  is  generally 
thicker  and  firmer  than  the  rest  of  the  now  layer  ;  since  that  part 
wLicL  is  deposited  within  the  previous  layers  is  protected  and 
supported  by  them.  And  the  corresponding  part  of  the  mantle 
is  alao  thicker  and  more  spongy,  so  as  to  puFiscss  almost  a  glan- 
dular texture.  At  this  part  of  it,  jjideed,  ore  situated  the  glands, 
by  which  the  colouring  matter  is  secreted,  that  gives  to  Iho 
exterior  of  the  shell  its  beautiful  and  variegated  tints ;  these  are 
wanting  in  that  portion  of  the  mantle,  which  merely  forms  the 
lining  to  the  older  layers.  In  general  we  find  each  new  layer 
in  immediate  apposition  with  the  lost ;  but  this  is  not  always 
the  caae.  Tiie  animal  forms  it  upon  the  mould,  as  it  were,  of 
its  own  body ;  and  if  this  has  shrunk,  or  changed  its  form,  so  as 
tiot  to  occupy  the  whole  cavity  of  the  shell,  a  space  will  inter- 
Tene.  This  is  remarkably  shown  in  the  Spondyliu  tariut,  or 
Water-Clara,  a  section  of  whose  shell  exhibits  a  regular  series 
of  chambers  thus  formed  ;  and  these  are  usually  filled  with 
water.  In  the  common  Offiicr  such  spaces  may  often  bo  ob- 
served ;  but  they  possess  no  regularity.  The  animal  always 
appears  inclined  to  adipt  its  shell  to  the  form  of  the  body,  by 
reducing  its  cavity  if  necessary,  as  well  aa  by  extending  it ;  and 
thus  an  Oi/tler,  wliich  has  been  kept  without  food,  and  wlioso 
body  has  thereby  shrunk,  so  aa  not  to  fill  the  interior  of  the 
ahell,  will  expend  its  last  energies  in  forming  a  new  layer 
adapting  the  interior  surface  to  its  altered  condition.  Tlio 
texture  of  the  shell  varies  considerably  in  the  different  tribes  of 
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Mollusks  i    and  it  oflen   furDisbes  uhnjoctera  in  clnBaificntioD, 
wliicli  ate  equally  useful  vrith  those  JenTed  (rom  ita  form. 

871.  Tlie  meoiis  of  lucomotion  po9se»st!d  bj  Mollu^cn  nrs 
usual])'  very  limited ;  and  tlie  absence  of  any  conatant  and 
tegular  provision  fui  this  function,  is  an  additional  evidence  lion' 
little  it  enters  into  tlie  genurnl  plan  of  tbe  group.  Wo  Iiavo 
Been  in  tbo  AttloulateJ  serieg,  tbnt,  wberever  menibers  or  luatru- 
nients  fur  locomotion  exiat  at  all,  tbey  have  the  same  character 
and  situation, — being  developed  from  tbe  several  svgmunta  of 
tbo  body,  with  more  or  leas  complete  uuifunnlty.  Now  among 
the  lowest  Molliiaca  we  shall  find,  that  some  tribes  arc  entirely 
fixed,  during  all  hot  tbo  earliest  period  uf  their  lives;  that  in 
others,  ulthougb  the  body  is  not  fixed,  it  has  no  other  means  of 
movement  than  that  afforded  by  tbe  reapirutory  currents,  which 
cause  it  to  advance  gently  through  the  wati-r,  without  (as  it 
would  appear)  any  voluntary  coutro)  on  its  own  part.  In  many 
animals  ioliabiting  Bicalce  sliella  (i.  c.  Shells  which  are  farmed 
of  two  parts  or  valves,  united  by  a  hinge]  there  exists  what  ia 
termed  a  /tot ;  which  is  notliing  else  than  a  fleshy  tongue-like 
projection,  sunietiines  enabling  the  animal  to  leap  upon  hard 
surfaces,  sometimes  used  as  a  boring  apparatus,  sometimes  em- 
ployed OS  a  sort  of  fin  for  swimming,  and  KoniBtiiuea  chiefly 
useful  as  tbe  instrument  for  producing  the  h}/$iiu,  a  sort  of  cord 
by  which  tbe  animal  attaches  itself  to  rocks,  &c. — In  the  animals 
iuLat'iting  tho  greater  number  of  Umvalec  alielle,  there  ia  no 
such  prujecting  foot;  but  the  under  side  of  the  mantle  is  tliick- 
ened  into  a  fleshy  disc,  which,  by  ita  contractions  and  expansions, 
serves  as  an  instrument  of  progression.  Tliis  is  well  seen  in  the 
common  Snail.  Among  the  uniniuls  allied  to  these  in  structure, 
but  not  possessing  a  shell,  the  whole  mantle  is  muscular;  and 
by  tbe  contractions  and  expansions  of  its  difierent  parts,  the 
general  movement  of  tho  body  ia  eRected.  This  is  especially  the 
CUB  with  the  aquatic  species  of  this  group ;  some  of  which  ore 
thus  enabled  to  swim  with  considerable  rapidity.— Again,  in 
tbe  Mollusca  of  the  Cuttle-fisli  tribe,  we  find  this  method 
replaced  by  others,  which  are  more  efficient,  but  which  are 
entirely  difierent  in  their  character.    This  group  is  distinguished 
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\>y  the  preaencc  of  n  set  of  nnns  ur  members  disposed  io  a  cir- 
cular or  railintin^  manner  uround  tlie  mouth ;  and  tijesc  anna 
uru  frequently  the  chief  instruments  of  locomotion,  oa  woll  na  of 
the  prehension  of  food,  being  fumieheil  witli  a  strong  connecting 
membrane,  that  forms  a  sort  of  circular  fin,  by  the  aid  of  which 
the  animal  swims  backwards  (Fig.  It45).  In  other  members  of 
this  group,  the  arms  are  lees  developed,  but  the  body  is  elon- 
gated into  a.  fieh-like  form  ;  and  it  is  furnished  at  its  I'dges  with 
fius  much  resembling  the  dorsal  and  anal  fins  of  Fishes,  and 
supported  by  the  cartilaginous  internal  skeleton  already  men- 
tioned (Fig.  5^0).  From  this  general  sketch  it  is  evident  that 
the  appendages  for  locomotion  do  not  possess,  in  tlio  MolluscODs 
scries,  anything  like  the  same  regularity  of  development  which 
they  manifest  in  the  two  preceding ;  and  that  locomotion  forma 
a  much  smaller  part  of  the  life  they  are  destined  to  lead.  In 
fiict,  the  word  tliiffffUhy  which  is  founded  upon  the  well-known 
habits  of  a  naked  (or  Bhell-lcsa)  terrestrial  Molhisk,  very  well 
expresses  the  general  character  of  tho  group  in  this  respect. 

872.  Tho  amount  of  doTelopment  of  the  organs  of  sense 
in  MoIluBco,  varies  as  much  as  the  character  of  the  locomotive 
apparatus.  Tbua  in  the  highest  class,  comprehending  tho  Cuttle- 
fish and  its  allies,  the  head  is  furnished  witli  a  pair  of  large 
well-formed  eyes,  constructed  upon  the  general  plan  of  those  of 
Vertebrata,  There  is  also  an  apparatus  for  Hearing,  muoh 
resembling  that  which  exists  among  tho  lowest  Fishes  ;  and 
there  is  reason  to  believe  that  an  organ  of  Smell  is  also  present. 
The  senses  of  Taste  and  Touch  appear  to  bo  very  acute.  It  is 
in  such  animals,  that  we  should  expect  to  find  the  organs  of 
sensation  most  developed,  on  account  of  their  rapid  locomotion 
and  voracious  habits.  In  the  CJastoropods,  which  are  not  so 
much  distinguislu-d  in  th'/sc  respects,  we  find  the  organs  of  sense 
less  developed  ;  but  it  is  seldom  that  either  of  them  is  altogether 
absent."  Descending  lower,  however,  we  no  longer  find  these 
organs  situated  upon  a  prominent  part  of  the  body  ;  nor  are  they 
usually  placed  in  the  near  neighbourhood  of  the  mouth.     Tliia 

*  An  oppaiolui   Tor  baling,  Ibouiili  of  >  Tsrj  nmplo   VXni,  Iiu  lately  beta 
llofcctcil  in  a  Iltj^d  nnlubar  of  Itiji  clnu. 
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is  usiinlly  furnisheii,  indccil,  with  feekra  or  tcntncula,  -whiuh  are 
jiotliing  elsii  than  prolongeti  lips,  nnd  which  serve  to  distinguish 
and  select  the  food  ;  bnt  the  ej-es,  if  any  are  present,  are  gene- 
rally pla£«d  elsewlicrc,  in  such  n  position  as  to  be  of  the  most 
effeclnal  guidance  in  the  movements  of  the  body.  In  tbe  lowest 
Molhiscn,  wu  lose  all  traces  of  any  apccial  organs  of  sense ;  and 
it  appears  bb  if  the  sense  of  feeling,  possessed  in  all  probability 
by  the  body  in  general,  but  pccnliarly  by  the  lips  or  tentacula, 
is  the  only  one  through  which  the  animal  ean  reociTe  any  inform- 
ation of  its  condition. 

fl73.  The  Clin  formation  of  the  Nervous  System  is  Tery  ranch 
what  might  bo  anticipated  from  the  facts  just  stated.  It  by  no 
nieans  displays  the  same  complexity,  or  seems  to  possess  the 
same  iniportance  ns  a  prominent  feature  in  the  compoBiliun  of  a 
HollusGOUs,  as  it  does  in  that  of  an  Articulated  animal ;  and  its 
arrangement  is  not  marked  by  any  regular  characters,  bnt  varies 
with  the  disposition  of  the  organs  with  which  it  is  connectcd- 
Thus  we  have  a  single  ganglion,  or  a  pair  of  ganglia,  situated  in 
the  head,  where  this  exists  as  a  distinct  part ;  and  these  ganglia, 
which  seem  to  be  the  principal  seat  of  the  instincts  of  the  animal, 
aerTB  to  direct  those  movements  which  are  not  rjrf^r.  The  gills, 
the  pharynx,  the  foot,  and  other  organs,  usually  have  their  own 
distinct  ganglia  ;  and  these,  which  are  all  connected  with  the 
cephalic  ganglia  (those  situated  in  the  head),  seem  to  be  the 
centres  of  the  rffifx  actions  of  the  several  parts  (Akim,  Physiol. 
S  439,  and  Zoology,  §  63,  and  Figs.  35  and  38).  In  the 
lowest  MoUusca  we  find  but  a  single  ganglion,  which  seems  in 
some  degree  to  ('oml)ine  all  the  functions  just  mentioned,  but  to 
be  particularly  connected  with  the  respiratory  apparatus. 

874.  The  Mollusca  are,  for  the  moat  part,  extremely  vora- 
cious ;  and  are  not  particular  in  their  selection  of  food.  It  is  in 
those  which  possess  most  power  of  locomotion,  that  we  »oe  (as 
might  bo  expected)  the  greatest  exoTciso  of  choice  ;  those  which 
are  dependent  fur  their  aliment  npon  the  casual  supplies  brought 
by  the  sea,  being  obliged  to  take  what  they  can  thus  get. 
Their  digestive  apparatus  is  always  highly  developed.  Wo 
nnifonnly  meet  with  a  largo  liver;  and  frequently  with  salivary 
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glanils,  nn'l  organs  of  musticatirin.     Tliero  ia  frequently  a  com- 

|>bto  giy.zarrl,  or  muacular  stotnacli,  for  the  rcductinn  of  the 
food,  when  this  is  not  acceotnplished  in  the  mouth ;  and  the 
intestinal  tube  is  often  of  conatdcrable  length,  and  much  convo- 
luted, or  rolled  togetlier.  The  blood  is  colnurleas  or  nearly  bo  ; 
and  ciruulntos,  in  aU  Mollusks,  in  a.  regular  systi^ni  uf  arteries 
and  veins,  issuing  from  a.  heart,  which  is  usually  muscular  or 
nearly  bo,  and  posacased  of  two  cavitiei,  one  of  them  a  ruceiviag 
cavity  or  auricle,  and  tlie  other  an  impelling  cavity,  or  veiilricie 

(A.viM.  PnisioL.  5  S.l?). 
The  accompanying  figure 
will  give  an  idea  of  the  usual 
mode  in  which  the  Circula- 
tion is  carried  on  in  this  aob- 
kingdom.  The  blood  (which 
has  returned  from  the  gills 
in  an  aerated  state)  is  pro- 
pellfd,  by  the  ventricle,  a, 
through  the  main  systemic 
artery,  !j  ;  after  passing 
through  the  capillaries  of 
the  system,  it  is  collected 
by  the  systemic  veins,  /, 
'  into  a  large  trunk,  which 
again  subdivides  into  the 
branchial  arteries,  g',  these 
„  „  ,  „  convey  the  blood,  now  rcn- 

a,  trntiiclir;  Fi,  niilo  ulcrjoraDttH;  e.  (lui-    dered   venoUS,  tO  tlie  gills,  e, 

where  it  is  aerated;  and 
after  returning  thence  by  the 
branchial  veins,  ij^  it  enters  the  auricle,  c,  whence  it  passes 
again  into  the  ventricle,  a. — Tlie  Respiration  of  Molluaks  is  almost 
always  aquatic  ;  being  carried  on  by  the  aid  of  gills,  whicU  expose 
a  large  surface  of  blood  to  the  water  at  once.  These  gills  are 
eometlmes  altogetlier  exterior  to  the  body  (Fig.  5()9);  sometimes 
they  are  inclosed  between  folds  of  the  mantle  (Fig-  "72) ;  and 
sometimes  the  respiratory  surface  is  altogetlier  inlomal.     In  this 
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lut  OMe  it  may  be  »  fopwtj  aa  to  admit  Ui«  flaw  af 
iptioduced  &t>m  without  vrcr  its  nrbee,  a*  w«  diall  mc  j 
the  Tnnioited  Ucdinska  ;  or  it  may  be  ad^ned  to  rxpaec  the 
btood  to  Uie  tnllttCTiwr  of  air.  u  is  tlie  can  anong  the  Terreatrial 
Gastempoils  (tbe  Snail,  Sag,  and  their  alliea),  wfaicb  are  tbe 
only  Moltnaca  aot  aqnatie. 

875.  In  Ibe  claanfication  of  the  Slollmca,  the  sySLem  of 
Lamarck  will  be  geoeiaUr  followed,  with  K>me  modifications 
rendered  aeoessary  by  the  researches  of  others.  The  Sab- 
Kingdom  may  be  fint  dtrided,  like  that  of  Articalata,  into  two 
girininpal  sections  ; — the  first  incluilitig  all  t)ioee  which  hare  a 
distinct  tiod,  or  (in  other  words)  nliich  have  the  mouth  »tuatcd 
on  a  prominent  part  (if  the  huJy,  furnished  with  organs  of  special 
eense  ; — the  second  comprebeDdiag  those  in  which  no  tticb  head 
exiata,  the  mouth  not  being  capable  of  being  projected  beyond 
the  body,  and  no  organg  of  special  sense  being  present.  Tha 
former  may  bo  termed  Ctphalouw,  and  the  latter  Aogtiialatu 
(or  beadle^}  Mulluaks.  The  Cephaloua  SloUiuks  are  luaally 
divided  into  the  thn-c  following  clofsea : — 

I.  Cephalopoda,  which  have  feet  or  tentacnia  arranged  in  a 
circular  tnanner  around  the  head,  as  in  the  CuttU-fith  tribe. 
It  19  in  this  group,  that  wu  find  the  nearest  approach  to  the 
Vertcbrata. 

II.  Ptrkopoda,  a  small  but  intercatrng  claas,  characterised  by 
the  poasesiiion  of  a  pair  of  wing-like  expansions  of  the  mantle^ 
which  serve  as  fina,  and  enable  them  to  swim  through  the  water 
with  great  velocity. 

III.  Gasteropoda,  which  form  the  most  extensive  groap  of 
the  whole  Suh-KingJom.  These  hnve  a  single  foot,  or  musonlar 
disc  fur  lucomotliin.  formed  by  a  thickening  of  thi:  mantle  on  the 
under  surfauo  of  the  body.  Wliibt  the  animals  of  the  two  p«h 
ceding  clasHC«  are  entirety  marine,  there  are  species  among  these 
which  are  adapted  tu  live  in  freah  water,  and  even  on  land. 

We  are  probably  to  fidd  tu  these  the  group  of  Uetebopoda, 
which  has  been  usually  ranked  as  an  Order  of  tlie  preceding,  but 
which  has  been  lately  found  to  differ  from  them  so  much  in 
internal  structure,  u  well  aa  in  external  form,  as  to  be  entitled 
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tu  lauk  as  a  distinut  Clo^s.  They  are  espeulilly  dietitiguialicd 
by  the  form  of  tlie  foot;  wliich,  iustcnd  of  bi;ing  a  horizontal 
diBC,  is  compressifd  vertically,  so  aa  to  form  a  fin,  which  ia  turned 
upnarda,  like  the  dorsal  fin  of  Fish,  instuad  of  being  situated  on 
the  under  side  of  the  body. 

876,  In  each  iif  the  foregoing  Cloiws,  we  observe  a  consider- 
able variation  in  regard  to  the  rektive  ^lize,  aoJ  even  the  very 
existence  of  the  Shell  ;  for,  whilst  there  are  some  species  in  all  of 
thctn,  tvhich  are  entirely  destitute  of  this  protection  (!>uch  being 
called  naked  Jlolluaks),  there  are  others  which  possess  it  in  a 
slight  degree,  having  it  generally  concealed  in  a  fold  of  the 
mantle ;  whilst  in  otherti,  again,  it  completely  envelopes  the  body 
when  tliey  desire  to  withdraw  themselves  under  its  protection. 
In  nearly  every  case,  the  Shell,  whore  it  esii-tB,  is  Uniealee  ; 
that  is,  composed  of  but  one  piece, — In  the  Acephalous  MoUuska 
on  the  other  hand,  we  fiud  two  very  distinct  groups ;  in  the  first 
of  which  the  shell  is  always  present ;  whiUt  in  tho  seeond  it  ia 
as  invariably  absent.  The  first  ia  therefore  named  ConeM/crout, 
or  Bhell-bearing ;  and  the  lattt'r  Tunicated, — the  shell  being 
replaced  by  a  leathery  or  menihranoua  tunic.  The  Conchiferous 
Acephala,  with  scarcely  an  exception,  have  Bieale«  shells  ;  and 
they  are  again  divided  into  twu  classes,  according  to  the  arrange- 
ment of  their  respiratory  organs, 

IV.  Lamkllibha.nchiata,  having  the  gilla  arranged  in  four 
Ittmelltp,  or  riband-shaped  folds,  which  run  parallel  tu  the  edges 
oF  the  shell.     To  this  group  belong  all  the  ordinary  Bivalves. 

V.  Pallid  BRANCH  I  ATA,  havini;  the  respiratory  surface  formed 
by  the  mantle  itself.  The  animals  (if  these  shells  diSer  in  several 
oUier  important  particulars  from  the  preceding.  This  class  ia 
very  small  at  present,  in  comparison  with  the  other  Bivalves ; 
but  in  the  more  ancient  periods  of  the  earth's  historj",  a  very 
large  proportion  of  the  Bivalve  Molluaks  aeema  to  have  belonged 
to  it, 

VI.  TcHICATA,  a  group  including  all  those  Acephalous  Mol- 
lusks  which  are  destitute  of  a  shell.  In  this  class,  we  find  many 
points  of  structure,  which  lead  us  towards  the  higher  Zoophytes. 


CHAPTER  XV. 

OP  THE  CLASS  OP  CEPHALOPODA. 

877.  Tub  Ceplialopuda  unquestionably  couxtitute  the  group 
of  highest  organisation  in  tlie  MoUuficous  eub-kiagdoni.  Tbey 
are  clionicturi^L-d  by  tlie  posauttsiuu  tif/eiil,  or  locomotiTe  organs, 
around  tlif  bend  ;  wbencu  tbeir  name  ia  durived.  But  tlieae  fo«t 
have  no  onalogy  either  willi  tlie  fleshy  disc  of  the  Gasteropods, 
or  with  the  feet  of  Articiilala  ur  Vertehrato.  They  are,  in  fact, 
prolonged  tcntaculu,  or  lipa.  Ia  the  Nautilus  (Fig.  548),  which 
approaches  the  neari^st  tu  Gasteropoda,  they  ore  very  numerous, 
and  ore  evidently  feeble  lis  instruments  of  prehension ;  wbilHt 
they  would  seem,  from  the  digtribution  of  their  nerves,  tu  he 
more  concerned  in  sensation.  On  the  other  haod,  this  animal 
possesses  a  ainglo  fleshy  disc,  evidently  analogous  to  that  of  the 
Goiiteropods,  on  which  it  probably  crawls,  when  moving  along  a 
sulid  surface,  in  a.  position  analogous  to  theirs.  In  aonio  of  tho 
Cephalopoda  the  foet  are  much  prolonged,  and  of  great  power; 
and  are  evidently  very  important  organs  both  of  locomotion  and 
prehension  (Fig.  '>43).  But  in  those  forma  which  iijiproath 
most  neorly  to  Fishes,  we  find  them  ogain  reduced  in  siae,  very 
much  in  proportion  to  the  elongation  of  the  body ;  and  it  is  by 
the  latter,  and  the  fln-tiko  esipansiune  with  which  it  is  provided, 

that  progression  is  then 
chiefly  accomplished  (Fig. 
540).  There  are  Fishes 
which  possess  tentacular 
p.o.Mfl,-c.i.«».v.  prolongations  of  the  llpa, 

whicli  are  evidently  analogous  to  the  arms  of  the  Cephalopoda ; 
mid  this  ia  one  among  the  many  interesting  points,  by  which  a 
transition  is  utFected  between  these  two  classes.  Tlic  Nautilua 
is  the  oulj'  one  amon2st  cxiBting  tVphnhipoda,  in  which  the  prin- 
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('ijial  part  of  tlie  body  in  contiuniid  witliia  a  shell.  Animola  o( 
tilts  kiod  wore  funnerly  mucU  more  abuodaut.  At  preetnt  the 
niiktd  specius,  as  tlicy  ore  tenni't] — iu  wIml-L  the  HlieU  is  ntdi- 
tiieotary,  and  is  inclocud  iMtwoen  folda  of  the  mantle  inutfad  of 
being  external  to  the  body — are  the  eliii-f  i  nimbi  tan  ts  of  oar 
was.  In  Runic  uf  these,  the  shell  atill  relaiiiH  considerable  siee 
and  density,  us  the  coiquiod  puunce-boae ;  but  in  the  long  sk-nder 
apecits,  which  nwiui  by  the  muvenientE  of  the  whole  body,  it  is 
necewarily  flexible  ;  aud  here  wo  fiud  it  very  narrow,  and  com- 
posed of  A  light  horny  eubatanue,  so  as  to  bear  aame  resciiibtance 
ti>  a  fciitber. 

878.  The  trunk  of  lUe^  animals  \a  inclosed  in  the  ra&gtle  ; 
whicU  is  shapcU  like  a  bag,  sumetimes  nearly  spherical,  some- 
tinos  more  or  li^s 
elongated ;  inclosing 
ail  the  viscera,  and 
being  only  open  in 
front  {Fig.  541,  o). 
The  head,  jirojeeting 
from  ibis  opening,  is 
round,  and  generally 
provided  with  two 
lai^e  eyes,  of  a  struc- 
ture very  similar  to 
those  of  Vcrtebrated 
animals.  The  nioutli 
is  ^tuated  in  tbo 
centre  of  the  circle  of 
itrms  ;  aud  is  armed 
with  a  pair  of  homy 

mandibles,  which  liave  very  much  the  form  of  the  Parrot's  beak. 
— The  amis  are  eomctimes  all  of  equal  length,  as  in  the  Octoput 
(Fig.  545)  i  and  aometimes  two  nre  much  longer  than  the  rest, 
as  in  the  Calaituiry. — Cephalopoda  are  essentially  a<^uatic,  aud 
breathe  tliercfore  by  gills.  Tlicse  organs  are  concealed  beiioath 
the  mantle  in  a  partieulur  cuvity  (Fig.  541),  the  vv-alls  of  which 
dilate  and  contract  allernutily,  and  which  eommuiiieateB  with 
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the  exterior  by  two  openings — one  like  a  stit  (v)  for  the  entrance 
of  tbu  watrr — tlie  other,  for  the  exit  of  water  and  excrementd, 
formed  like  a  tube  iir  funnel  (l)-  Each  gill  (b)  is  shaped  like  » 
prolonged  pyramid  ;  and  is  compn*ed  of  a  great  number  of  mem- 
branous lamellae,  placed  transversely,  and  fixed  on  both  sidea  of 
a  central  stalk.  The  numW  of  gills  Taries  ;  and  this  difiercnue 
ia  characteristic  of  two  great  divisions,  of  which  this  Claaa  is 
comjKieed.  Id  the  Ponlp,  Cuttle-fiab,  and  Caliimary.  there 
exists  but  a  sinple  pair  ;  whilst  in  the  Nautilus  there  are  two. 

879.  The  heart  is  situated  between  the  gilla,  on  the  median 
line  of  the  body,  and  ia  composed  of  a  single  veutricla  only  {e. 
Fig.  fi42).     The  blood  from  the  gills  flows  into  this  Tentriclu 
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by  branchial  veins  (ei),  whose  openings  are  provided  witltvalTes; 
it  then  enters  the  arteries  (at,  I;)  which  spring  from  this  organ, 
and  is  distributed  into  the  body.  This  liquid  then  returns  into 
a  large  vena  cava  (re)  ;  which,  when  arrived  near  the  heart, 
divides  itself  into  two  branches  {ab)  to  enter  the  giUs ;  lastly, 
these  remeb,  when  arrived  at  the  base  of  the  respiratory  organs. 
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gcnurally  present  remarkable  tlilat.itiuns  (cli),  interwoTpn  with 
tuuscular  lilirea,  so  aft  to  form  two  L-ontraetile  reservoirs,  perform- 
ing tlic  fiinctiunB  of  judmoniir;/  luiirU.  'fliia  arrangement  is 
observable  in  nil  Cejikntopodi  witli  twu  giib  ;  bnt  does  not  esiBt 
in  those  wljich  are  provided  witli  four.  It  may  be  regnnlvd  ns 
a  trwiMtion-form  between  tbo  beart  of  tbe  lower  Molliiaca,  wliidi 
id  aUogether  ti/slemic  (t)  87'!)  1  ^^^  tbat  of  Fishes,  which  is 
entirely  reipiratori/  (5  535). 

880.  Tlie  digi-stive  agipnratixs  18  very  complicated.  The 
mouth  is  siirroundud  by  a  circular  Up  ;  and  the  parrot-like  jaws 
are  put  in  motiou  by  powerful  muBtles.  There  are  wwll-developed 
nilivory  glands,  several  stomnehs,  and  a  volnminouH  liver;  thii 
intestine  terminates  in  the  brnnchinl  cavity,  at  the  base  of  the 
funnel  by  wliich  the  water  is  ejected,  and  communicates  with  a 
very  singular  aecroting  organ,  which,  in  the  dlbranrliiaU  (two- 
gilled)  C'ephalopuda,  produces  an  abundance  of  a  black  liquor, 
comtnoaly  termed  its  ink.  The 
duct  of  this  gland  opens  near 
the  anus;  and,  when  the  animal 
is  indanger,it  expels  this  liquid 
through  the  funnel  in  sufficient 
quantities  to  hide  the  animal 
from  the  view  of  its  enenties, 
by  mingling  with  the  surround- 
ing water.  It  is  the  ink  of 
uiieof  these  animals,  the  Cuttle- 
fish, which  is  employed  in 
painting,  under  the  name  of 
Sepia  ;  and  several  aiithors 
look  upon  Indian  Ink  as  an 
anatc^ous  eubstanoe.  —  The 
four-gilled  Cephalopods  present 
nothina  of  this  kind. 

SSI.  Tlie  arrangement  of  the 
organs   of  locomotion,    which 

arc  fixed  around  the  mouth,  varies  in  diiTercnt  divisions.  In  the 
twa-gilled  Cephahipods,  there  is  a  crown  of  large  fleshy  toutacula, 
whose    internal  surface  is  provided  with  suckers,  by  means  of 
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whidi  the  aniniul  fixes  ilHoirwitli  gri'itt  furce  to  any  buJy  wliicli 
it  embraces.  In  the  I'uiilp  we  Rnii  eight  of  tliest  appeiidageii, 
uiid  in  the  C'uttle-fiah  ten.  Sometiinca  two  of  tbem  are  ex|iandecl 
into  fliitl«nei]  Dictn- 
braniti,  aa  in  the  Ar- 
gonaut (Fig.  54(>)  ; 
or  are  donga  ted  ao  as 
to  become  JUlforiiiy 
or  threadlike,  as  in 
tile  Caiamary,  and 
portioulorly  in  the 
Loligopsit  (Fig- 
543).  In  the  four- 
gillod  Cuphalojtiidj* 
th  tfsc  ap  pendagcs  are 
quite  slender,  utid 
unprovided  with 
eucken;  but  they 
are  oxlremcly  uu- 
murous  (Fig.  548). 
eS2.  Must  Mol- 
lusca  of  thid  dass 
are  remarkable  fur 
thedevelopmcntaud 
perToctiun  of  their 
eyes,  whidi  are  ex- 
tetdiiigly  like  Uiuao 
of  Vertebraiod  ani- 
mals. Many  possess 
alau  on  upparatua 
lor  Hearing ;  but 
this  organ  is  reduced 
to  a  little  mambra' 
nous  sac  repre- 
aeuting  the  vesti- 
bule, and  receiving 
a  nerve  (Ammal 
PnvsioL,    §  al2j. 


PiD.M4, — i{.iienaiu  collAT  cnjbnuiLag  Uifl luajilijiAUk, 
Ihf  jHUBAfcnf  which  ti  mnrkiKl  by  tile  brlKtlcdr ;  f ,  ner. 
VLiiiB  miuM,  n^tpurvntly  analfwouf  (D  Ihe  Curvlvum  vi 
Vurtchrulo.  from  whoVD  unild  tide  |iruct«il  ouDneclUll 
oarda  to  Ivo  ^ui^JlA  hituatHl  in  h^nt,  which  omd  tuftva 
to  thu  oiDuLb.  Lipi.  ijhnrytix,  Ac ;  b,  xoataxaXu  inmjtlU. 
ficiiilJDjr  nervoa  (o  Lho  arnu;  'I.  Qptic  i]t;rvi!B ;  y,  Aul>-,Mn. 
pltdK«-ut  Kimgllon :  V.  ){r<4t  fipt*fo  ^r  (lie  vuocm.  ol  i^lilch 
fjjip  uF  the  ttnmc1li.'4  LXiHBtuub  no  I'lmi^rut  ^miglioQ ,  r. 
nod  cnti^TH  Uia  cilia ;  np,  nuothi^r  iinini^li,  hnvitia  Uiobnie 
orli(UL,  and  (iimlglicd  wilb  n  i>lar.HltBi<cd  fruiRlkni.  r,  Ihai 
HDdk  oirt^^  [o  Ihc  iTirtJ^Llg, 

Lutly,  the  nervous  system  of  tliosc  animals 
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is  mure  CDiopliciitiid  than  thatof  otiier  Molliislis;  and  thcdifferL-ot 
gangliii,  eiluatcd  around  the  (csopliagiia,  ttrnd  mure  to  unite  in  a 
single  luans.  Tlio  ncrvuiiB  cullar  tlius  fommd  i»  compoBL'd  of  a 
puir  of  cephaliu  ganglia,  whence  originate  the  optic  norveg  ;  of  a 
pair  of  ganglia,  situated  more  in  &ont,  but  beneath  the  oeEopha- 
gu3,  and  furnishing  the  tcntacula  with  Dorvea ;  laat)}',  of  a  pair 
of  thoracic  ganglia,  euiijilying  the  mnutlc  with  nerves,  and 
sending  bock  wards  two  cntds  on  each  side,  which  ore  themaelTCB 
fiirnishod  with  ganglia,  whence  proceed  nerves  that  supply  the 
mantle,  gilli),  beort,  &c.  It  is  evident  from  this  description, 
that  the  nervous  system  of  the  Cephalopods  approachea  that  of 
the  lower  Fishes  in  many  particulars ;  especially  iu  the  aluiost 
complete  concentration  oF  the  nervous  centres  in  the  region  of  the 
head,  and  in  the  presence  of  the  rudiments  of  a  cerebral  mass. 
If  the  cords  that  proceed  backwards  from  the  sub-cssophageal 
ganglioD  had  been  united  on  the  central  line,  instead  of  divei^ing 
from  each  other,  they  would  have  presented  a  strong  analogy  iu 
position,  OS  well  as  in  function,  to  the  Spinal  Cord  of  Vortebrata. 
863.  Cephaliipods  aru  almost  exclusively  marine  in  their 
habits ;  only  a  few  of  tbem,  Bucli  as  the  Oclopui  or  Ponlp 
(Fig.  545),  ever  quitting  the  water  to  prowl  along  the  shore  in 
search  of  food.  When  thus  moving,  they  walk  in  what  may  be 
considered  an  inverted  ]>ogition ;  the  mouth  being  downwards, 
and  tliu  opposite  extremity  of  the  body  being  directed  upwards. 
'  When  swiniiiitng,  the  Poulp  moves  backwards  through  the 
water,  propelling  itself  by  the  alternate  contractions  and  exten- 
sions of  the  circular  fin.  which  unites  the  babies  of  the  arms.  Uiit 
the  lung  sleudur- bodied  Calamariea  (Fig.  510),  in  which  the  onus 
ore  short,  swim  much  more  after  the  manner  of  Fishes ;  striking 
the  water,  by  means  of  the  fin-like  expansions  of  the  mantle 
along  the  bock  and  abdomen,  with  such  force  as  occasionally  to 
raise  themselves  out  of  the  water.  The  Nautilus  (Fig.  548) 
seems  more  limited  in  regard  to  its  means  of  locomotion;  since 
its  arms  are  not  long  enough  to  serve  as  efficient  instruments  for 
this  purpose,  and  it  has  no  other  means,  except  a  fleshy  disc, 
which  rcsenibles  that  of  the  Gaetoropods,  and  which  enables  the 
animal  to  crawl  along  solid  surfaces  in  an  inverted  position. 


HABITS  OF    CEl'IlALOPODS. 

884.  Tlie  animnU  of  tliU  Clnas  are  extremely  TOrnciuns  in 
tlieir  habits  ;  aud  seldum,  if  over,  devour  anytliing  but  animal 
food.  Tliey  chiefly  prey  uiiuu  smnl!  Fishos  iind  Crustacea  ;  and 
eeeni  especially  destiiitsd  to  restrain  the  too  rapid  multiplication 
of  tile  latter.  Winding  its  anna  arniiml  the  bmly  and  limbs  of 
even  a  povrerful  Crab,  and  securing  tlii.-Tii  all  by  fixing  its  suckBra 
upon  their  surfaces,  the  Cuttle-fisb  can  pick  the  shell  to  pieces 
with  ita  powerful  mandibles,  and  extract  the  contnined  fltsli, 
without  fear  rif  injury; — an  action  which  no  animal  of  any 
other  Cta^s  could  attempt.  The  tirm  armour,  and  powerful 
orushing  jaws,  of  the  more  ancient  Fieliea,  might  have  enabled 
tAem  likewise  to  feed  upon  Crustacea ;  but  no  such  Fishes  now 
exist.  The  Common  Cuttle-fish,  and  llic  Calamaries  or  Squids, 
are  often  very  troubleauine  to  fi^iliermen,  by  following  shoals  of 
fish  iato  the  nets,  devouring  large  quantities  of  them,  and  watch- 
ing an  opportunity  to  dart  away  before  they  can  themselvea  be 
seized.  In  their  turn,  they  become  the  prey  of  the  hirger  Fish 
and  of  Cetncea.  They  arc  much  used  as  baits  in  the  Newfound- 
land Cod  Fishery  ;  and  in  the  stomachs  of  the  smaller  Cetacea 
great  numbers  of  the  undigested  horny  Mandibles  are  frequently 
found,  indicating  (of  course)  that  at  least  a  corresponding  num- 
ber of  the  Cuttle-fish  have  been  devoured  by  them.- — Some 
species  of  this  class  attain  a  cousidernble  size.  The  OiiyrhoUiulAit, 
the  suckers  im  whose  two  long  arms  are  furnished  with  hooks  at 
llieir  edges,  has  been  known  to  attain  the  length  of  six  feet ;  (Uid 
it  is  much  dreaded  by  the  natives  of  the  Polynesian  iiilands,  who 
are  said  to  have  been  attacked  by  it,  when  diving  for  ^hell-fish. 

885.  The  Clsiis  of  Cephalopoda  may  be  divided  into  two 
Orders,  according  to  the  number  of  the  gills  (§878); — the 
DinRANCoiATA,  or  iwo-ffUlnl,  including  the  Cuttle-fisb,  Argo- 
naut, and  their  allies,  liaviug  only  one  pair  of  those  organs  ; — 
and  tile  Tetrabranculata,  or  four-ffilled,  including  only  the 
trno  Nautilus  among  the  existing  Cuphalopods,  but  comprehend- 
ing a.  vast  number  of  species  now  extinct,  possessing  four  of 
those  organs.  The  latter  of  tlie&e  Orders  is  the  one  most  allied 
to  the  Gasteropoda,  both  in  the  structure  of  the  shell,  aud  in  the 
eoofijiniation  of  the  animal. 


y 


Order  I— DIBRANCHIATA. 


886.  The  epecius  of  the  DibrancUiate  Order  nro  extremely 
nnmeTOUB ;  and  tbey  frequent  every  port  of  the  ocean,  from  tlia 
arctic  to  the  equatorial  regions, — some  preferring  the  neighbour- 
hood of  tlio  shores,  whilst  others  are  found  only  in  the  open  sea. 
None  of  them  possess  more  than  ten  arms,  and  a  part  hare  onljr 
eiffiit ;  the  latter  are  considered  as  forming  the  highest  group, 
being  the  most  removed  from  tlie  Tctrah ranch iato  Order.  In 
only  one  genus,  the  Ari/onauta,  do  ne  find  the  body  inclosed  in 
an  external  shell ;  in  all  the  rest,  the  slicll,  or  that  whieh  repra- 
Kota  it,  is  iutL'mal,  or  rather  is  ineluded  between  two  folds  of 
the  mantle;  and  it  serves  rather  as  on  organ  of  support,  thim  u 
a  protection  to  the  animal. 

8S7.  To    the    Oclopoil,    or  eight-footod  family,  belongs  thj 
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common  Oclopui  or  Poulp  (Fig.  545),  whiuh  w  common  on  the 
■outhem  coasts  of  Europe,  and  which  is  occaaionally  met  witU 
on  our  own  shores.     This  animiil   is  the  Polt/pua  of  ancient 
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Nntumlista ;  who  were  quite  iinncqunintci]  with  the  animals  to 
whioli  the  name  !s  now  restricted.  (Indeed  this  ninu'  wns  first 
conferred  on  the  ll'/dra  and  its  niliea,  on  aceount  of  tlieiraimi- 
larit}'  in  form,  and  in  the  poaition  of  their  pfeliensilc  arms  or 
feet,  to  the  animal  pn^viously  known  under  that  appellation.) 
The  common  Poulp  hiis  arms  six  times  the  length  of  ita  body  ; 
and  each  of  these  is  fumiehcd  with  120  pairs  of  suckers.  Every 
sucker  is  composed  of  a  circular  adhesive  disc  composed  of  a 
muscular  raeinbranc  ;  this  has  a  thick  fleshy  circumference,  and 
presents  a  nnmber  of  lines  radiating  towards  the  circular  orifice 
of  an  inner  cavity,  aituated  beneath  the  central  part  of  the  disc. 
In  this  cavity  is  a  moveable  circular  piston  ;  which,  when  the 
sucker  is  not  in  action,  appears  level  with  the  circular  aperture ; 
but  which,  when  the  disc  is  closely  applied  to  any  object,  la 
strongly  drawn  hack,  ao  as  to  increjise  the  Bize  of  the  cavity  and 
produce  a  vacuum  in  it ; — forming,  in  fact,  an  air-pump  of  the 
most  precise  and  benutiful  construction.  When  the  animal 
releases  its  hold,  it  reloses  the  mnscles  that  drew  back  the 
piston  ;  and  the  vacuum  is  then  made  to  cease.  The  whole 
apparatus  might  be  compared  to  a  hoy's  leather- sucker,  with  an 
exhausting  S3'ringe  fitted  to  its  centre. 

888.  It  may  be  noticed,  as  a  curious  ciamplo  of  reflex  action, 
that  the  nervous  trunk  supplying  each  arm  of  the  Octopus,  ia 
fumishcd  with  a  series  of  gangha,  corresponding  in  number  and 
poaition  with  the  suckers,  A  part  of  the  trunk  passes  over  the 
whole  eericB  of  ganglia  without  entering  them, — precisely  as  in 
the  case  of  the  ventral  cord  of  the  Articulata  (Anim.  Physiol. 
§  442}  ;  and  this  sends  branches  into  each  sucker,  so  as  directly 
to  convey  to  them  the  influence  of  the  cephalic  ganglia,  and  thus 
to  cause  theiu  nit  to  contract  at  the  will  of  the  animal.  Oa  the 
other  hand,  each  ancker  receives  nervous  filaments  from  its  own 
ganglion  ;  and  may  bo  made  to  contract,  when  stimulated  to  do 
so,  by  the  conLtct  of  a  solid  substance,  even  though  the  arm  is 
entirely  separated  from  the  body.  Hence,  when  a  Cuttle-fish 
has  fixed  itself  upon  any  animal,  it  may  he  cut  into  pieces  with- 
out the  Slickers  relaxing  their  hold  ;  since  the  muscles  of  every 
sucker  are  called  into  action  by  the  reflex  properties  of  its  own 
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gnngliOD  nlono.     The  onnrormiitiun  now  deicribetl  is  dnnimoii  to 
thi-  whiile  Order. 

889.     In  regard  to  tlie  Poulp  it  tias  been  justly  remarked, 

tliat  "tliere  is  atimetbing  etrange  and  uocoutli  in  the  aspect  of 
thia  creature ;  its  loBg  flexible  arms  moving  and  curling  in  all 
directions ;  and  iti  large  eyes,  which  stare  with  fixed  gaze, 
rendering  it  even  repulaive."  Even  a  curscry  observer  would  pre- 
dict it  to  be  ferocious  and  carnivorous  ;  and  its  actual  character 
hannoniEVB  with  its  appearance.  Woe  to  tlie  Fish  that  is 
infolded  within  the  tenacious  grasp  of  its  orma.  Resistance  is 
»ain  ;  for  the  Buckera  adhtre  with  ani-h  tenacity,  that  they  may 
B'loner  be  wrenched  off  than  unfixed.  Closer  and  closer  to  the 
mouth  is  the  victim  brouglit ;  until,  being  firmly  secured  as  in  a 
vice,  the  work  of  demolition  comTueuces. — Although  the  largest 
Oelopi  of  which  wo  have  any  account  that  is  entirely  free  from 
doubt,  do  not  measure  ahove  4  feet  between  the  ends  of  the  arms  ; 
yet  the  inhabitants  of  several  parts  of  the  warmer  regions  of  the 
globe  confidently  assert,  thai  ranch  larger  ones  are  to  he  met 
with.  These  are  said  to  extend  their  arms  out  of  the  water,  aud 
thus  to  lay  hold  of  men,  or  of  the  moats  of  small  vessels.  Tlie 
inhabitants  of  some  of  the  islands  in  the  Indian  Archipelago  are 
said  to  affirm,  that  Cuttle-fish  are  often  seen  two  fathoms 
(12  feet)  broad  over  their  centre,  with  arms  niue  fathoms 
(54  feet  bng)  ;  and  ore  stated  to  provide  themselves  with  axes, 
whenever  they  go  out  in  boats,  from  their  fear  of  being  seized 
by  these  monsters.  Allowing  for  a  great  deal  of  exaggeration 
in  these  accounts,  it  is  still  probable  that  Octopi  exist  in  the 
open  sea,  of  much  larger  size  than  any  with  which  wo  are 
familiarly  acquainted. 

890.  A  very  interesting  species  of  the  Octopod  group  is  the 
Afyonauta,  commonly  called  the  "  Paper- Nautilus,"  from  the 
whiteness  and  delieaey  of  its  shell.  Aa  the  animal  has  little  in 
common  with  the  true  Nautilus,  it  would  bo  much  better  if  the 
latter  designation  were  entirely  abandoned,  and  that  of  "  Argo- 
naut" substituted  for  it.  The  shell  is  not  chambered,  as  in  the 
true  Nautilus  ;  but  possesses  one  spiral  cavity,  into  which  the 
animal  oan  withdraw  itself  entirely.     The  anin)al,  however,  has 
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no  muscular  attnclimcnt  to  its  sholl :  whoncc  it  hu  hem  gnf 
posed   by  many  Nntunilists  to  be  a  i>ariisitic   iohabitAnt,  wlii 
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liwl  taVon  lip  its  nbode  within  it ;  the  shell,  from  its  rosembla 
to  til  at  of  the  Carinaria  (Fig.  901)  beiug  imagined  to  bal 
boeu  really  romiRd  by  an  animal  allied  to  that  genus.     It ' 
been  lately  proved,  however,  by  the  interesting  experimenta 
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niadame  Puwer  (who  has  kept  a  number  uf  these  aniinBlfi  in  it 
kiod  of  cage  inclo!»d  rroiii  the  sea  in  the  bay  of  Mesgitiii),  thnt 
tlio  shell  iiicreuseB  rcgnWIy  with  the  growth  of  the  animal ;  nnd 
thnt  the  MolIuBk  possceses  the  pnwer  of  repairing  the  aheU  wlien 
injured,  iu  a  manner  corresponding  to  its  original  formation  ; 
whence  no  reasonable  doubt  can  exist,  that  the  Argonaut  is  the 
real  conetraction  of  it. 

891.  Of  the  ciglit  arma  of  the  Argonaut,  xix  taper  gradual Ij 
towards  the  extremities;  hut  two  are  expanded  into  wide  mom- 
branoua  flaps.  From  very  early  times,  this  animal  ha.'j  been 
reputed  to  swim  un  the  surfaci^  of  the  sea,  using  its  amis  as  oars, 
and  spreading  these  expanded  membranes  as  sails,  so  as  to  be 
wafted  along  by  the  wind.  But  it  is  now  known  by  accurate 
oliscrvation  uf  tlio  living  animal,  that  thia  is  altogether  a  fiction 
(though  an  intereeting  one)  :  and  tliat  tlie  expanded  membranes 
are  spread  over  the  sides  of  thu  ahcll,  meeting  along  its  keel  or 
edge,  and  completely  inclosing  it.  It  is  hy  those,  indeed,  rather 
than  by  the  surface  of  the  body  itself,  that  the  calcareous 
secretion  is  poured  out,  for  the  enlargement  or  reparation  of 
the  shell.  It  will  bo  observed  that  there  is  a  double  row  of 
suckers  along  the  edge  of  each  of  the  expanded  arms ;  and  by 
these  suckers  they  are  held  in  close  contact  with  caeli  other  along 
the  keel  of  the  shell.  When  the  animal  withdraws  its  whole 
body  into  the  shell,  the  exterior  of  the  latter  is  about  half 
uncovered,  the  expanded  arms  also  being  partly  drawn  in.  By 
the  action  of  the  anns,  the  Argonaut  can  swim  backwards  in 
the  same  manner  as  other  Octopi ;  and  it  can  also  creep  along  tlie 
bottom  of  the  sea. — There  is  a  fossil  genua,  Belleroplion,  abundant 
in  the  mountain-limestone  formation  ;  which,  from  the  charac- 
ters of  its  shell,  is  regarded  as  nearly  alhed  to  the  Argonaut. 

899.  The  Decapod  family,  which,  besides  the  eight  ordinary 
arms,  has  two  longer  and  slenderer  ones,  presents  many  points 
of  approach  to  the  Tetrahranchiato  Order.  This  aflinity  ia  indi- 
cated, not  merely  by  the  increased  number  of  the  external  arms, 
but  hy  their  smaller  size  in  proportion  to  the  body,  by  the 
frequent  development  of  a  second  row  of  small  tentacula  within 
the  others,  and  by  gevctal  internal   characters,  especially  the 
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development  of  a  cliftmbered  sliell,  of  which  we  6nd  some  traces 
in  most  of  tlie  different  forms  inclnded  in  !t.  To  tLia  group 
belong  the  Loli(jo,  at  Calamary  (Fig.  i)40),  already  several 
times  noticed  ;  the  common  Sepia,  or  Cuttle-fish,  nhow  body 
ia  more  bulky  in  proportion  to  its  length ;  the  LoligoptU.  so 
reniiukablo  for  the  lengthof  its  additional  pair  of  arms  (Fig.  543); 
and  several  others  having  the  same  general  form.  In  all  these, 
the  only  rudiment  of  a  shell  is  a  straight  flat  body,  sometimes 
broad  and  firm,  as  in  the  Cuttle<fish  (forming  the  jtounae-hoiu; 
which  may  be  picked  up  on  every  coast),  sometimes  slender  and 
homy,  as  in  the  Loligo, — There  is  an  existing  genus,  however, 
in  which  a  cliamhercd  shell  exists,  very 
strongly  reaembling  those  of  the  Ammo- 
nite (Fig.  549)  in  general  form,  but  com- 
pletely inclosed  by  the  animal,  so  as  to 
become  altogether  inUmai :  this  is  the 
Spirula,  an  inhabitant  of  tropical  sons, 
whose  delicate  little  shell  may  be  picked 
up  on  almost  any  sandy  shore  in  warm 
latitudes.  The  aninml  has  not  yet  been 
vexy  corefally  examined  ;  but  it  is  known 
to  possess  no  more  than  ten  arms  ;  whence 
its  position  is  fixed  as  belonging  to  this 
group,  rather  than  to  the  succeeding 
Order. 

893.  With  this  family  we  are  to  asso^ 
ciato  an  extremely  iuteresting  genus,  the 
Belmnniic,  whuHa  remains  abound  in 
several  of  the  older  rocks,  especially  the 
Lias  and  Oolite.  The  shell  consists  of  a 
conical  chambered  portion,  implanted  (as 
it  were)  into  a  corresponding  hollow  of  a 
long  solid  sheath,  tapering  to  a  point  at 
itfl  lower  extremity  (Fig.  547)-  The 
conical  chnmbered  portion  extends  con- 
siderably beyond  the  hollow  of  the  stony 
*heath  ;  but  the  border  of  the  tatter  aeema  to  have  been  prolonged 
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forwards  in  a  horny  canditioo,  so  aa  Btill  to  envelope  the  cliam- 
bercd  cone.  In  tlic  lust  or  Inrgoat  chamber  of  the  con«,  distinct 
Tcmains  of  an  Ink-bag  have  been  frequently  met  with ;  from 
wliicli  it  has  been  argued,  that,  notiviths  tan  ding  the  strong 
resemblance  of  the  shell  to  that  of  many  genera  allied  to  the 
true  Nautilus  and  belonging  to  the  Tetrabranc/iiaU  group, 
the  animal  muat  have  been  DUirancfiiatc,  and  must  bavo 
included  the  shell  together  with  its  massive  iiheatb,  in  the  eame 
manner  as  the  Cuttle-fish  included  the  pounce-bone.  This  argu- 
ment WB3  founded  upon  the  fact,  that  tho  Nautilus — the  only 
Tetrabranchiate  Cophalopod  now  living — possesses  no  ink'bag ; 
its  power  of  withdrawing  the  body  completely  into  its  shell, 
rendering  such  a  means  of  protection  unnecoasory :  and  its 
justice  is  made  evident  by  the  recent  discovery  of  spiecimens 
of  Belemnite,  in  which  the  soft  parts  of  tiic  animal  are  so  well 
preserved,  as  to  enable  their  form  and  general  structure  to  be 
distinctly  traced.  From  these  it  has  been  ascertained,  that  tlie 
arms  were  furnished  with  hooks,  aa  in  the  OnycAoCctil/iiii ;  and 
that  the  body  had  a  pair  of  small  lateral  fins  situated  at  about 
the  middle  of  its  length.  From  the  weight  of  its  dense  internal 
shell,  the  Belemnite  may  be  supposed  to  have  commoDly  main- 
tained a  vertical  position ;  and,  aa  its  chambered  portion  was 
provided  with  a  liphuneh  analogous  to  that  which  vre  find  in 
the  Niattilut  (^  894),  tho  animal  probably  had  the  power  of 
ascending  and  descending  in  the  water  with  facility.  It  would 
rise  swiftly  and  stealthily  to  fix  its  claws  in  the  belly  of  a  fish 
swimming  at  the  surface  above ;  and  then,  perhaps,  as  swiftly 
dart  down  and  drag  its  prey  to  tho  bottom,  and  devour  it.  We 
cannot  doubt  that,  like  the  hooked  Calamaries  of  tho  present 
sea.^  the  ancient  Bclemnites  were  the  most  formidable  and 
predaceoiiB  of  their  class. 


■  >3 


3r>2 


Ordkr  11.— TETUABEANCHIATA. 

894.  From  tliv  reiiiaius  preservcil  in  a  fciBsil  Btaie,  tlie  Cepha- 
lopoiln  of  tliis  Order  appear  to  linve  been  formerly  moat  abimd- 
ont  in  our  aeae ;  rns  tliey  present  tlicinselv<?s  tlirougliout  almost 
itil  n)iirioo  strata,  from  tlie  very  earliest  of  tlic  Palicozoic  Bcries, 
to  those  of  a  comparatively  recent  epocb.  Yet  8omu  tiiQses,  nf 
wbicli  wc  are  at  present  ignorant,  liave  produced  the  almost 
entire  extinction  of  tlic  Order ;  the  only  exiating  representative 
of  it  being  tbe  Nauliliis  [mmpiliia,  or  Pearly  NnutiluH,  so  nanied 
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from  tbe  nacroous  lining  of  its  shell.  The  shell  of  tliis  animal 
is  well  knon-n  ;  being  found  on  most  shores  between  tlio  tropics. 
Of  tbe  animal  whidi  coustructs  it,  however,  Naturalists  had. 
until  recently,  tho  most  vague  and  incorrect  ideas,— the  Nautilus 
being  very  rarely  met  witli  id  the  living  state,  owing  to  its  being 
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nn  inhabitant  of  the  open  sea,  .ind  poBsessing  the  power  of  sinking 
nt  till!  slightest  alarm.  The  gener&l  structure  of  tlie  9hell,  which 
may  be  taken  bh  a  typu  of  the  whole  group  of  chambered  shells, 
will  be  evident  from  the  accompanying  fig;iire  ;  which  reprcBenta 
it  laid  open.  Externally  it  proseuts  notjiing  remarkable,  beiTig 
a  Hattoned  spiral ;  but  when  its  interior  i»  examined,  it  is  found 
to  bo  divided  into  chambers,  by  a  large  number  of  transverse  par- 
titions of  shelly  matter.  The  outer  chamber  is  by  far  the  largest, 
and  to  this  the  body  of  the  animal  is  restricted ;  but  it  maintains 
a  eonncction  with  the  rest  by  means  of  a  membranoua  tube,  called 
the  tip/iune/f  {^,  Fig.  548),  which  jiosses  down  through  a  per- 
foration near  the  centre  of  eacii  partition,  and  thus  penetrates 
even  to  the  innermost  and  smallest  chamber.  Although  tlio 
history  of  the  growth  of  the  Nautilus  cannot  (for  want  of  a 
auffieient  number  of  specimens)  bo  positively  stated,  there  is 
every  reason  to  believe  that,  at  the  usual  period  for  the  enlarge- 
ment of  the  shell,  the  animal  adds  to  the  edges  of  the  outer 
chambers,  in  such  a  manner  as  at  the  same  time  to  prolong  and 
widen  it  i  and  that  it  then  throws  a  new  partition  across  its 
lower  or  inner  part,  so  as  to  form  on  additional  chamber.  Hence 
the  number  of  chambers  would  vary  in  different  specimens, 
according  to  their  respective  ages,  and  the  conscijuent  nnmber  of 
additions  they  have  made  to  their  shells  ;  and  this  is  found  to  be 
the  fact. 

895.  The  general  structure  of  the  animal  is  intermediate 
between  that  of  the  Dibmnchiate  Ccphalopods,  and  that  of  the 
Gosteropods.  The  arms  are  very  numerous,  amounting  to  nearly  a 
hundred  ;  they  are  unprovided  with  suckers,  .-kud  they  arc  short 
and  slender,  closely  resembling  the  tentacula  of  many  Gostoro- 
pods.  Tile  head  supports  a  large  fleshy  disc  ;  upon  which  it  is 
believed  that  the  animal  can  crawl  over  the  bottom  or  shores  of 
the  ocean,  as  a  Snail  upon  its  foot.  Tlie  power  which  the 
Nautilus  possesses,  of  rising  and  sinking  in  water  at  will,  has 
been  attributed  to  the  chambered  structure  of  its  shell ;  and  to  a 
power  which  it  has  been  supposed  to  possess,  of  iliminUhinp  its 
bulk,  by  forcing  water  from  the  sac  which  surrounds  the  heart 
into  the  aiphuncic, — or  allowing  it  to  be  expelled  from  that  tube 
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by  theeluticity  of  the  air  in  tLe  cliambers,  when  it  desires  to 
itiereatt  tie  bulk  of  the  soft  part«  of  itct  body.  If  such  increuc 
and  decrease  in  l-iilh  could  be  effected  without  aoy  change  in 
the  weiff/it  of  the  whole  m&ss,  it  would  be  caused  (according  to 
well-known  principles  of  Uydroatatics)  to  iiscend  or  descend  in 
witter;  the  animal  with  its  sLc'U  being  altogether  of  bo  nearly 
tlie  same  specifie  gravity  with  that  fluid,  that  a  very  slight 
difli.'rence  in  this  respect  may  produce  either  effect.  But  this 
theory,  however  ingeniooe,  is  inconsistent  with  the  fact  that,  in 
some  of  the  fossil  chambered  shells  of  this  group,  which  we  only 
know  from  their  fossil  remains,  the  siphuncle  was  evidently  con- 
tinued as  a  shelly  tube  throughout,  and  therefore  could  not  ha*e 
been  distended  with  fluid  ;  and  even  in  the  recent  Nautilus,  it 
does  not  appear  to  have  been  possessed  of  sufficient  elasticity,  to 
admit  tlie  action  thus  assigned  to  it.  Thu  use  of  the  chambered 
stmoture,  and  of  the  sipbuncle,  therefore,  still  remains  unknown. 

S9G.  The  numbers  of  Fossil  chambered  shells  formed  on  the 
same  plan,  and  therefore  probably  to  be  regarded  as  the  remains 
of  Cephalopoda  of  similar  organisation,  is  very  great.  Tims  we 
find  in  almost  all  marine  strata,  from  the  oldest  limestones  and 
sandstones  of  the  Silurian  system,  down  to  those  covering  the 
chalk,  largo  numbers  of  shells,  very  neatly  resembling  the  exist- 
ing Nautilus,  and  therefore  called  NautilUet.  Another  fossil 
genus,  tlia  Orthorcratite,  had  a  ebaniburod  shell,  formed  upon 
the  same  plan  with  the  Nautilus,  but  itratifht  instead  of  being 
spirally  curved.  In  tltese  two  genera, — as  in  some  others  allied 
to  tliem,  and  forming  the  family  Nautilid.I':,  the  partitions  or 
septa  between  the  chambers  are  smoolli  or  simple  ; — that  is, 
although  thoy  are  rather  concave  on  the  surface  which  looks 
towards  the  outer  chamber,  and  similarly  convex  on  the  other  or 
inner  side,  they  have  no  inequality  or  irregularity  of  surface. 
Moreover,  in  both  instances,  they  are  usually  perforated  by  the 
siphuncle  nearly  in  their  middle. 

897.  in  the  spiral  and  straight  shells  which  form  the  family 
AwMoNiTiD*,  on  the  contrary,  the  partitions  are  very  sinuons 
or  wavy,  sometimes  even  forming  sliarply-bent  or  zig-zag  lines 
(Fig.  549) ;  and  the  siphuncle  nsually  runs  along  the  outer  edge. 
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and  may  be  aeen  projtictiiig  from  tlie  uurfiice.  The  Amnionitn, 
cuTnmonly  cnllod  Snakivstuni's,  arc  atuoDg  llit:  most  ubiiinlant 
of  all  fossils  ;  especially  in  tlie  Lia^, 
CLalk,  and  Oolite  formations.  Their 
size  is  sonietimea  very  considorahle  ; 
AmmonitcB  beiug  ootasionally  mot 
with  of  as  much  as  four  feet  in  dift- 
meter ;  and  a  diameter  of  three  feet 
twiug  by  no  means  uncommon.  In 
some  places  they  arc  so  numerous, 
that  the  rocks  seem  (as  it  were) 
composed  of  tiieiii  alone.  Above  two 
hundred  species  of  these  sheila  have  been  already  described  ;  and 
it  appears  that  many  of  these  were  very  widely  distributed. 
ThuB  two  species  of  Animonites  found  in  the  Himalaya  moiin- 
taina,  at  a  heiglit  of  10,000  feet  above  the  sea,  are  identic&l  with 
species  wliich  are  common  near  Lyme  in  Dorsetshire.  These 
animals  must  have  evidently  been  very  important  agents, — their 
carnivorous  habits  being  duly  considered, — in  keeping  the  balance 
among  tbe  other  tenants  of  tbe  seas,  by  preventing  the  excesaivo 
multiplication  of  Crustacea,  as  well  as  (in  all  probability)  of 
other  MoUuska,  and  of  Fiahea.  That  their  mouth  was  armed 
in  the  same  manner  as  that  of  the  existing  Cephalopods,  is 
evident  from  the  fact,  that  lih^ncoHut,  or  fo8,ailiaed  beaks,  are 
found  in  large  numbers,  associated  with  the  shells  of  the  Ammo- 
nites, in  the  beds  in  which  they  occur.  It  has  been  suspected 
by  some  Naturalists,  tliat  the  Ammonite  might  have  been,  like 
thcesisting  Spinila  (§  8^12),  an  hiUnml,  not  an  external  shell. 
This  idea,  however,  is  inconsistent  with  the  size  of  the  outer 
chamber,  which  is  quite  large  enough  to  receive  the  animal, 
usually  forming  two-thirds  of  an  entire  whorl  or  turn  of  the 
abell;  and  also  with  the  fact  that  the  month  of  the  shell,  in 
Epecimeos  in  which  it  has  been  found  perfRct,  la  so  constructed 
OS  to  have  been  evidently  connected  with  the  exleiva!  parts  of 
the  animal,  and  not  to  have  furnished  attachment  to  internal 
organs.  Tlic  shells  of  the  Anmionites  seeming  to  have  been 
thinner  than  those  of  the  Nautilites  ;  and  as  their  form  was  leu 
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arched,  they  would  liaTe  been  less  oapkble  of  resisting  pressure 
if  they  liad  not  been  furnished  with  r'tl/i  and  i««M,  variously 
disposed  in  tbe  different  species,  for  tlie  purpose  of  strengthening 
them.  In  llie  species  represented  in  tbe  accompanying  figure, 
these  ribs  are  very  prominent. 
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898.  Several  kinds  of  chambered  sheila,  with  sinuous  parli- 
tioDB,  are  met  with  in  various  strata.  These  seem  to  have  borne 
the  same  relation  to  tbe  Ammonite,  as  the  Orthocenitite  to  tbe 
Nautilus ;  and  tbey  liave  been  arranged,  according  to  their 
minuter  diversities  of  structure.  Some  of  them  are  spirally 
curved,  but  the  several  wborls  or  turns  of  the  spire  are  not  in 
contact  with  each  other ;  this  is  the  case  with  the  Crii'ceratiu. 
Others  are  straight,  or  but  slightly  curved  ;  auch  as  the  liactilite, 
Tlie  Turrililc,  tgi>in,  bofl  more  of  a  corkscrew  curve,  resembling 
tliat  of  many  Oasteropod  shells, — There  is  good  reason  to  believe 
that  this  group,  wbich  most  Abounded  at  the  period  when  the 
IchthyoKiurns  and  PIcsioaaurus  were  tho  principal  inhabitants  of 
the  ^^cn  and  shores,  was  preyed  on  by  those  marine  tyrants  ;  tbe 
remains  of  tbe  beaka,  and  even  of  the  horny  rings  surrounding 
the  suckers,  of  Cepbalopods,  having  been  found  in  the  fossilized 
excrement  of  those  Reptiles. 


CHAPTER  XVI. 
OP  THE  CMSSBS  OF  PTEROPODA  AND  EIETEROPOUA. 

899.  NoTwiTHBTANDuiatliosmallaize  of  lUe class  Ptbrofoda, 
it  is  intereating  in  many  particulara,  It  may  be  regnrdud  as 
riyiretenlint/,  in  tliu  sul)- kingdom  Molluaca.  tiie  Birds  of  the  Ver- 
tebrnted  sub-kingdoma,  and  tlie  Insecta  of  the  Articulated  series; 
and  tlie  inconsiderable  number  of  distinct  forma  which  it  pre- 
aeiiti),  may  probably  b«  accounted  for  by  reverting  to  the  wide 
departure  from  the  usual  MoIIuscoub  type,  which  the  animals  of 
tills  class  exhibit  in  their  structure  and  habits.  Tliey  are  par- 
ticularly distinguished  by  the  posaeBeion  of  a  pair  of  fin-like 
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organs,  or  winga,  consisting  of  on  cKpansioii  of  the  mantle  on 
each  side  of  the  neck,  and  furnished  with  muscular  fibres;  by 
the  aid  of  which  instrumeiita,  they  can  be  rapidly  propelled 
through  the  water.  Tlie  body  is  uniformly  eymmetrical ;  that 
Ih,  its  two  sides  precisely  correspond, — a  condition  i^ridently 
faTourable  for  rapid  movement.  It  is  from  the  wing-like  cha- 
racter of  these  lateral  appendages,  that  the  name  of  the  close, 
which  mcana  wing-footed,  is  derived.  Although  the  number  of 
tpeeiei  belonging  to  this  Class  is  amall,  and  their  dimcnsiouH  are 
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incangiderable,  yet  tlie  number  of  individwilii  which  oesociale 

together  ia  slioala  i^i  often  enormous,  bo  that  tlie  sea  appbare 
literally  olivo  with  them.  Some  of  thttn 
'  are  possessed  of  a  ihcU ;  whilst  others 
are  unprovided  with  such  a  protection. 
Where  it  exists,  it  is  very  light  and  deli- 
cate ;  imd  it  aeldoni  covers  more  than 
the  posterior  half  of  the  hody  (Fij;  552), 
In  one  beautiful  little  Molinak,  the  Cym- 
btilia,  it  has  the  form  of  a  slipper ;  £rom 
the  large  opening  of  whirh,  the  wings  or 
fins  are  put  forth.  Tlip  head  of  these 
animals  is  usually  promini^ot,  possess- 
ing eyea  and  sensory  tentaciila;  and 
their  internal  organisation  is  of  a  very  complex  nature. 

9(J0.  The  Clio  {Fig.  ^>5l)  is  one  of  the  beat-known  genera  of 
this  class  ;  and  its  general  aspect  conveys  a  good  idea  of  tliat  of 
the  whole  group.  One  species  of  this  genus,  the  Clio  borealU, 
abounds  in  the  Arctic  seas  ;  presenting  itself  in  such  vast  num- 
ber?, that,  when  the  weather  is  calm,  the  surface  appears  covered 
with  them  for  miles  togetlier ;  and  an  analogous  species,  the 
Clio  aaitralit,  appiytra  to  be  equally  abundant  in  tlie  polar 
regions  of  the  soutbem  hemisphere.  These  animals  ate  well 
known  to  the  wbalo-fishers  and  others,  aa  uhalei'  food,  being 
among  the  chief  articles  on  which  that  monster, — the  largest 
existing  animal,- — is  su|)ported.  It  has  been  asserted  that  the 
sea  is  flonielimes  so  glutted  with  the  Clios,  that  the  Whale  can- 
not open  its  mouth  without  ingulpbing  thousands  of  them. — The 
chief  point  of  special  interest  in  the  structure  of  the  Clio,  is  the 
conformation  of  its  organs  for  the  capture  und  mastication  of  its 
food.  The  six  tontacnia,  which  are  seen  to  project  from  the 
head,  and  which  appear  at  first  sight  to  be  merely  fleshy  append- 
ages, are  iu  reality  instruments  of  prehension,  most  elaborately 
constructed.  Each  of  these  six  appendages,  when  examined 
attentively,  ia  won  to  be  of  a  reddish  tint ;  and  this  colour,  under 
the  microsDope,  is  found  to  be  dependent  upon  the  presence  of 
numerous  minute  isolated  red  points,  distributed  over  its  surface. 
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When  Bttll  further  Diagoified,  these  distinct  points  are  evidently 
peculiar  organs,  arranged  with  great  regularity,  so  as  to  give  a 
Bpeckled  appearance  to  the  whole  of  the  conical  appendage  ;  and 
their  number,  at  a  rough  gu^as,  may  be  catimated  to  be  about 
30(10  on  eauh.  When  very  tiiinutely  eiatnined,  every  one  of 
these  specks  is  sieen  tu  consist  of  a  transparent  cylinder,  not 
unlike  the  cell  of  a  polype,  and  containing  within  its  cavity 
about  twenty  sucking- disca,  mounted  apon  stalks,  by  which  they 
can  be  made  to  project  beyond  the  edge  of  their  sheath,  so  as  to 
apply  themaelvea  to  their  prey.  Thus,  therefore,  the  head  of  one 
Clio  will  bear  about  (3000  x  20  x  6)  360.000  of  these  micro- 
scopic suckers  ;  an  apparatus  for  prehension,  which  is,  perhaps, 
unparalleled  in  the  whole  animal  kingdom.  In  this  manner, 
tlieso  active  little  animals  arc  enabled  to  seize  and  hold  their 
i[iinute  prey  ;  and  their  mouths  are  furnished  with  efficient 
instruments  for  reducing  it.  The  jaws,  which  are  placed  lattrailif, 
as  in  the  Articulata,  are  furnished  with  long  sharp  comh-liko 
prujectiouB  or  teeth  ;  and  the  tongue  is  beset  with  a  vast  number 
of  sharp  spiny  booklets,  curved  backwards.  Besides  the  prehen- 
sile appendages  just  mentioned,  two  sensory  tentacula  are  capable 
of  being  put  forth,  for  the  purpose  of  feeling  for  the  food.  The 
Clio  poBsesses  eyes,  which,  though  extremely  minute,  have  a 
very  complete  organisation ;  and  altogether  its  structure  com- 
pletely corresponda  with  what  has  been  already  remarked  in 
regard  to  tbo  character  of  the  Class,  as  the  Molluscous  represen- 
tative of  Birds  and  Insects. 


OF  THE  CLASS  OF  HETEROPODA. 

901.  The  Mollusks  of  this  class  (which  has  been  generally 
considered  as  an  Order  of  the  Gasteropoda,  but  of  which  late 
researches  appear  to  require  the  removal  to  its  present  position) 
are  distinguished  from  all  others  by  the  structure  and  position 
of  the  foot.  This,  instead  of  forming  a  horizontal  disc  more  or 
less  flattened,  is  compressed,  so  bs  to  constitute  a  vertical  mus- 
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oulnr  paddle,  sorting  us  a  fin.  The  edge  of  thia,  in  tnaoy  species, 
!s  somewhat  dilated  at  one  part ;  formiag  a  kind  of  eiicker,  by 
which  the  animalB  can  attach  themselves,  and  which  seems  to  be 
a  rudiment  of  the  cxjianded  font  of  the  Gasteropods.  The  gills 
are  external,  and  form  plumo-liko  tufts,  situated  at  the  hinder 
part  of  the  hack.  The  body  ia  gelatinous  in  its  conaistunce,  and 
so  transparent  as  to  permit  much  of  its  iuterioi  orgauiaatioD  to 
be  seen.  Tlie  mouth  is  furnished  with  a  sort  of  muscular  tube 
or  proboscis,  which  can  be  protruded  or  drawn  in  at  will :  and 
it  ooDtains  a  rasp-Hke  tongue. — One  of  the  moat  remarkable 
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genera  of  this  group,  is  the  Carinaria  ;  which  possesses  a  thin 
shell,  not  unlike  that  of  the  Argonaut  in  forni  (§  890).  Thii 
shell  protects  the  heart  and  liver ;  the  gills  float  oruund  its  edge, 
and  the  intestinal  canal  terminates  in  its  interior. — All  the  known 
animals  of  this  group  are  inhahitante  of  the  warmer- temperate, 
and  tropical  aeaa;  many  of  them  arc  found  in  the  Mediterranean. 
Their  general  form  and  etructure  correspond  very  closely  with 
tboee  of  the  C'arinaria. 


CHAPTER  XVII. 


OP  THE  CLASS  OF  OASTEUOPODA. 

902.  Gasteropods  are  those  SIoUqmii,  which  are  provided 
with  a  head,  and  wliith  move  from  place  to  place  hy  means  of  a 
flushy  diac,  or  foot,  placed  under  the  abdomen.  This  Class, 
represented  by  the  Snail,  ia  extremely  nunitroua  ;  and  is  chiefly 
composed  of  animals  living  in  a  univalve  shell,  which  is  uanally 
eonc-sliaped  and  rolled  intu  u  spiral.  Sotne  species,  on  the  con- 
trary, are  perfectly  tialid.  or  destitute  (if  shell  :  the  Slug,  for 

oxflraple.  The  body  is  elongated, 
and  terminates  in  front  by  a  head 
more  or  less  devele[ied,  bearing 
the  mouth,  wliicli  Is  provided 
with  fleshy  tentaeula  varying  in 
number  from  two  to  six ;  the 
back  is  enveloped  in  a  mantle, 
which  is  more  or  less  prolonged 
backwards,  and  whieli  aecretes 
tlie  shell;  and  the  belly  is  covered 
on  its  under  aide  by  the  fleshy  mass  of  the  foot.  The  viscera, 
lodged  on  the  back,  occupy  the  superior  part  of  the  buckler  or 
cone  formed  by  the  shell,  and  always  remain  inclosed  there ;  but 
the  head  and  foot  project  beyond  it,  when  the  animal  unfolds 
itself  for  the  purpose  of  walking  ;  and  re-enter  the  last  turn  of  the 
spiral,  when  it  again  contracts.  Hence  the  size  of  this  last  part 
of  the  shell,  and  the  form  of  the  opening,  are  in  keeping  with 
the  size  of  the  foot.  In  most  aquatic  Gastcropods  whose  ."hell  is 
spiral,  there  is  a  homy  or  calcareous  disc,  called  the  operetUum 
(Fig,  555,  o),  which  is  attached  to  the  posterior  part  of  the  foot, 
and  which  eloscH  the  entrance  of  the  sliell  when  the  animal  with- 
draws itself. 
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903.     The  heart  is  alwajrs  tt/itemic  (  Anu.  Physiol.  §  281 ), 

and  is  composed  almo^it  invorialily  of  a  ventricle  and  an  auricle 
(Fig.  539} ;  it  la  placed  near  the  hack  of  the  noimal,  opposite 
that  side  occupied  by  the  reproductirQ  organs.— The  organs  of 
Respiration  are  formed  in  some  instances  for  aerial,  in  others  for 
a<)uatic,  respiration,  In  the  first  case  they  consist  uf  a  cavity, 
on  whose  walls  the  blood-vessels  form  a  complicated  net-work  ; 
and  into  tlie  interior  of  which  the  external  air  penetrates,  through 
nn  orifice  in  the  outer  border  of  the  mantle.     This  pulmoaic,  or 
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Fia.  £&£. — Akatohv  urTuR»  I'^da  :  )».  f(KpL.i7tDp«Tmluin  -,  I,  pmboKlt ;  (a,  Isutumlft  ; 
1^aya;  n.  muilla  npaL«d  lotiiritmltDKllyF  to  Bhow  iho  iUip<rillioii  of  lite  mpinlarj 
o»Tlly;/.  imI"H4>r  tnrjpr  of  lliD  DkjLDtlc,  which,  in  ILb  njilurhl  pnntlrtit,  i-rt*«rfl  liii-  buck 
of  tb«  RAlmft],  luvmir  A  4L'l<'Ftl1l  b^  Hbicb  the  waif  r  ^'nt^ra  lltr  hmnehlnl  «'iivlty  ;  b.Xhr 
gilllt;  tr^  linDfh^al  vtin,  rctumlng  Id  tho  he&rl.  r  ;  ah.  branchinl  orlfr;  :  d,  nnuH; 
t,  iDtfftlne ;  t,  atumach  and  IJvcr  ;  pr,  nvlduct.  Od  Ibp  upper  tld^  M  the  nvok  on  tttn 
■hflAcph&lIfi^uiKUonp  nod  Ihc  mllwy  glnnilft.  And  at  'f  li^hf-wo  afrfnitnt  mEDibiUblw 
ifbkib  fonm  the  lavfr  bonier  of  tfar  left  fildu  df  Lhp  opculng  tbut  JotJi  b>  tbtf  r«plr«I«iT3r 

■KTlllH 

limg-like  cavity  {Fig.  564).  is  situated  on  tlie  back  of  the 
animal,  and  is  lodged  in  the  last  turn  of  tho  spiral  shell,  when 
the  MoIIusk  is  provided  with  an  envelope  of  this  kind.  Among 
those  Gaateropods  destined  to  breathe  in  w^tor,  the  arrangement 
of  the  gills  varies  considerably;  in  many,  tbese  organs  are  lodged 
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in  a  cavity  annlogoiia  to  that  which  constitutes  the  lung  of  the 
preceding  (Fig.  555)  ;  but  in  otiicra,  they  are  placet!  between 
the  mantle  and  the  font,  or  even  on  the  back  of  the  animal,  ao  aa 
to  float  freely  in  tlie  suiroundiDg  liquid.  As  examples  of  the 
pulmonic  Gasteropoda,  wo  may  mention  the  Snail,  and  the  Slug, 
which  live  on  land  ;    and  the  ^  ^ 

Lymntea,  the  Planorbis,  and 
others,  which  live  in  stagnant 
waters,  and  como  to  the  sur- 
face to  take  in  the  air  neces- 
sary for  their  respiration. 
Among  Gaateropodfl  provided 
with  giUa  inclosed  in  a  dorsal 
cavity  we  find  the  Volutes, 
Whelks,  Cowries,  Olives,  and 
many  others.  The  Limpete  and  Pleiirohranclii  (Fig.  556)  have 
these  organs  in  the  furrow  which  separates  the  foot  from  the 

mantle  ;  a  nd  in 
the  Doris  (Fig. 
568),  the  Eolis 
{Fig.  557),  and 
others,  they  con- 
sist of  folds  or 
tufts,  sometimes 
very  numerous,  fined  to  the  dorsal  surface  of  the  body. 

904.  Tho  mouth  of  Gasteropods  is  surrounded  with  con- 
tractile lips,  and  is  sometimes  armed  with  homy  teeth,  which 
occupy  the  palate.  In  several  other  animals  of  this  class,  the 
anterior  port  of  the  palate  is  very  fleshy,  and  can  be  made  to 
project  outwards,  ho  as  to  form  a  proboscis.  In  some  cases,  tho 
stomach  also  is  provided  with  cartilaginous,  or  even  calcareous, 
projections  or  teeth,  fitted  to  divide  the  food.  Tlie  intestine  is 
bent  upon  itself,  and  is  lodged  between  the  lobes  of  the  liver  and 
ovary :  lastly,  the  anus  is  situated  nearly  always  on  the  right 
side  of  the  body,  at  but  a  little  distance  from  the  head. 

905,  In  this  Class,  the  organs  of  sensation  are  leas  developed 
than  in  the  Cephalopoda ;  the  tentacula,  which  most  Gasteropods 
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cairy  in  front,  aerve  bnt  for  touch  or  soiell.  Tlieir  appantua 
for  hearing,  which  has  bticri  only  recently  di»cnverod,  is  very 
simple ;  constating  of  a.  htlle  sac  nn  each  side,  which  is  ftlmoet 
imbedded  in  the  cephalic  ganglion.  The  eyes,  which  are  sotne- 
timcB  wanting,  arc  wry  ^niall,  and  of  a  very  simple  stmeturc ; 
sometimes  they  aru  situated  on  the  head,  and  aonietirae-i  citrried 
at  the  boae,  the  side,  oi  the  ])oint  (if  the  tontacula.  The  Nervoua 
System  is  less  developed  than  in  [lie  preceding  Classes ;  and  is 
chiefly  composed  of  a  cephalic  ganglion,  which  is  connected  witti 
others,  either  placed  immediately  beneath  the  ojsophagiie,  or 
scattered  in  distant  parts  of  the  body,  according  tu  the  pof'icion 
of  the  organs  they  respectively  supply,  wliieh  varies  considerably 
in  this  group.     (See  Anim.  Physiol.  §  4;t8). 

90G.  Of  these  animals,  some  are  terrci-trial,  some  inhabit 
fresh  waters,  hut  most  live  in  the  sea.  In  genet.il  they  are 
formed  for  cranling,  as  the  Snail,  the  Whelk,  the  hinipet,  Ike. : 
but  Bometinies  they  are  rather  adapted  for  swimming,  as  is  th« 
ease  with  many  of  the  naked  Oaateropoda.  A  few  of  this  clus 
attach  themselves  tu  the  surface  of  rocks,  and  pass  a  great  part 
of  their  lives  with  little  variation  in  place.  This  is  the  cas« 
with  the  Limpet  for  example ;  which  is  frequently  found  par- 
tially imbedded  in  a  hollow  exactly  fitting  to  its  ehell,  anil 
therefore  evidently  formed  by  its  own  action.  But  the  attach- 
ment of  such  is  not  a  solid  union  like  that  of  the  Oyster  and 
some  other  Conchifera  ;  being  only  produced  by  the  adhesion  of 
the  muscular  disc,  or  foot,  which,  acting  like  a  sucker,  can  be 
detached  at  any  time  by  the  will  of  tlie  animal. 

907.  As  already  remarked,  the  Sheila  of  Gasteropoda,  where 
they  exist,  are  usually  formed  in  one  piece,  or  aro  umvalee. 
There  is  no  instance  of  a  tiasteropod  forming  a  bivalrt  shell, 
uoless  we  considir  the  large  calcareous  operculum  of  some  of 
these  Mollusks  in  the  light  of  a  second  valve,  with  which  it 
cannot  be  rightly  compared.  But  there  ia  a  group,  nearly  allied 
to  the  Limpets,  which  is  distinguished  hy  tlie  possession  of  n 
mu//i[v>/p0  ehell  (Fig.  584);  the  valves  being  diipused  like  the 
segments  of  Articulated  animals,  .lud  being  connectod  by  a 
complex  muscular  apparatus,  which  strongly  reminds  iis  of  that 
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which  binds  togetLer  and  moves  tlie  florcrnl  s^gmenU  in  that 
Bub-kingdom.  The  material  of  which  Ihe  sliell  is  composed, 
Tari«3  considerably  in  regati!  to  the  relative  quantitips  uf  animal 
and  or  caleweoiis  matter  which  it  includes.  In  the  Cono»,  C'lw- 
rica,  Olives,  and  others  known  ns  porcellanaus  ghella,  the  quantity 
of  animal  matter  is  bo  small,  that  it  can  with  difficulty  be 
detected;  but  in  others,  as  the  Limpet,  there  is  considerably 
more;  and  in  some  instances  there  is  an  almost  entire  absence 
of  calcnreona  matter,  the  shell  having  merely  the  consistence  of 
horn. — It  is  remarkable  that,  notwithstanding  so  many  of  this 
group  arc  destitute  of  shell  in  their  perfect  condition,  all  the 
species  belonging  to  it  poBsesa  the  rudiments  of  a.  shell  when 
they  come  forth  from  the  egg  j  and  this  h&s  nearly  the  some 
form  in  every  case,  being  usually  a  simple  cone,  with  the  point 
Blightly  turned  over.  In  most  Gasteropoda  this  sliell  is  retained, 
and  is  enlarged  by  successive  additions ;  but  it  soon  falls  off  in 
those  cases,  in  which  it  \»  not  to  be  permanent.  The  additions 
which  are  made,  to  the  shell,  for  the  purpose  of  deepening  its 
cavity  and  widening  its  mouth,  aometimM  appear  to  be  confined 
to  the  edge  only  ;  whilst  in  other  instances  a  new  layer  is  thrown 
out  as  a  lining  to  the  whole  interior  of  the  shell.  In  the  former 
case  the  line  of  junction  between  the  old  and  the  new  parts  is  often 
marked  ext«mally  by  a  prominent  rih  ;  but  the  internal  surface 
is  beautifully  smoothed  off. 

30S.  The  forms  of  the  ahell  in  this  Cl^s  are  subject  to  great 
variations ;  but  those  which  appear  moat  widely  separated,  may 
be  shown  to  be  connected  by  inturmedinCe  links  ;  as  well  as  to 
have  a  common  origin.  The  simplest  of  all  shells  in  point  of 
form,  is  that  of  the  conimon  Limpet,  which  is  merely  a  cone, 
more  or  less  expanded  at  the  base ;  and  in  which  the  successive 
additions  are  all  made  in  the  same  direction.  Inan  allied  gonua, 
the  Pilejfmit,  we  find  the  ^oint  or  apex  of  the  cone  somewhat 
prolonged  and  turned  over,  so  as  to  resemble  n  "  foofs  cap"  in 
its  form  ;  and  the  increase  of  this  tendency  produces  a  regular 
spiral  shell,  such  as  that  uf  the  Platiorbu,  iu  which  all  the  whorls 
or  turns  are  upon  the  same  plane, — aa  in  a  "  Catherine's  wheel. ' 
Bnt  if  the  whorls  do  not  continue  in  the  saroe  plane,  but  turn 
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round  a  central  line  in  a  cork <irren -like  mode,  a  shell  is  formed 
liko  tlmt  if  the  common  SnaH,  or  the  PUuroloma  (Pig,  58S). 
From  forms  of  this  kind,  we  may  return  to  the  Daitulium, — 

which  has  a  long  atraight  cone,  like 
tbat  of  the  Limpet  narrowed  and 
drawn  out,— hy  the  Sea/aria  or 
Wentletmp,  in  wliich  the  coils  of 
the  spire  touch  each  Other  only  (ly 
their  ribii ;  and  by  tlio  Mtv/ilua  and 
Fermeltu  (Fig.  383),  in  which  the 
commencement  only  of  tlio  shell  posseescs  a  spiral  fomi,  the 
remainder  being  prolonged  into  a  tube  which  nearly  approaches 
the  straight  dircctirin.  When  the  wliorla  revolve  around  a  tpt- 
tical  line,  instead  of  remaining  in  the  same  plane,  a  sort  of 
central  pillar  is  formed,  whieh  is  termed  the  oilamella,  (Fig. 
5i)fl)  ;  this  is  ufiaally  grooved  nC  its  lower  part,  fur  the  passage 
of  water  to  the  respiratory  organs. 

909.     The  margin  of  the  shell  is  not  unfreijuently  fringed  with 
spines,  as  in  the  Munu' ;  these  are  formed  (as  arc  similar  ap- 


Pm,    i.w, — Rit<TEn«i    !■■    A  CHS  TIM  A 
I'ViLUVHAriK- 


I^D.  M» Hvlin  TlWviBTili. 


pendagcs  in  the  Cone/iifira,)  by  prolongations  of  iho  Mantle.* 
and  the  dissimiliir  nnniber  of  them  in  different  specimens  has 
caused  thf  establishment  of  many  species,  which,  now  thut  the 
habits  of  the  nnimal  are  better  known,  proTC  to  be  bnt  varying 
forms  of  the  same.  For  it  hns  been  ascertained  that  the  animal 
has  not  only  the  power  of  forming  new  spines,  but  of  removing 
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old  ones,  especial]}'  sucli  as  would  interfere  with  tlie  contiDned 
griiwth  of  the  sliell.  The  edge  of  the  Mantle  is  applied  against 
tlioir  bosea,  and  a  kind  of  absorption  of  shelly  matter  seems  to 
take  place,  a  notch  being  formed,  which  caiiaea  tliom  to  be  easily 
broken  off.  Tarioua  analogous  changes  are  prodnced  by  a  eimilar 
action  In  other  sheila,  the  portions  first  formed  bein^  wliolly  or 
partially  removed.  Sometimes  the  waits  of  the  older  portions 
are  thinned  for  the  purpose  of  lightening  the  shell ;  and  in  other 
cases  the  top  of  the  cone  is  altogether  removed,  a  groove  having 
been  formed  around  its  interior,  whidi  renders  it  so  weak  as  to 
be  easily  broken  off ;  in  these  loat  coses,  the  animal  previously 
withdraws  itself  From  the  part  that  is  thus  to  be  separated,  and 
throws  a  new  partition  across,  by  which  the  top  of  the  shell 
remains  closed  after  the  division.  A  shell  thus  deprived  of  it< 
apex  is  said  to  be  decallaUd, 

910.     It  is  not  only  by  such  removals,  tliat  the  form  of  uni- 
valve shelJs  undergoes  a  great  clinnge.     Sometimes  additions  tire 


>S&w 


*<^^:%: 


PiQ,  Gfin,— FrJtMicimib  Scohpid:  a  and  b.  bock  incj  trjnt  viawH  *il  the  yoimg  thaU; 
f  anil  ij,  IboRunDaf  Ltienduti. 

nude  to  tliem,  which  oompletcly  alter  their  figure,  so  that  two 
individuals  of  different  ages  would  be  scarcely  supposed  at  firrt  ■ 
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•iglil  to  belong  to  the  snmo  tribe.     But  in  all  these  CMcs,  lt«j 
form  of  tlie  young  sitell  may  be  tmced  in  that  of  the  ftdalt.    TW 
Bccompaayiiig  figures  of  tlie  Ptfroeenu  sliow  tiiis  chaoge  in  ■  | 
moderate  lirgree  ;  in  otiier  genera  it  is  mucb  nior«  ivmarkaUe, 
In  anntber  group   of  shells,  of  wliicb   the  eominon  Cotcry  i» 
example,  a  stiH  more  curious  alterntioti  tnkr^   place.       In  th»] 
young  shell  the  edge  is  shnrp,  and  the  month  an  opening  at  o 
siderable  breadth.      Tliis  tiate  coutiniiea  as  lung  aa   tlic  aliell  ilJ 
iocreasiug  in  sizo  ;  but  nhcn  it  Ims  arrived  at  ndiilt  ago.  the  oalor] 


Fio.WI^C.'»i 


of  adall  ihTll. 


lip  is  thickened,  and  brought  fa  near  the  other  as  to  leave  but  a 
narrow  chink  between  tbem.  At  the  same  time,  it  prolongation 
of  the  mantle  on  each  side  deposits  a  new  layer  uf  shelly  matter 
on  the  oitUidu  nf  the  previous  one  ;  and  as  tho  two  prolonga- 
tions meet  along  tho  back,  (the  line  of  their  junction  bung 
usually  evident  on  the  sbell),  tlils  additional  coat,  which  ts  very 
hard  and  purffUanout  in  its  texture,  incloses  the  whole  previous 
•hell. — The  vperculiim  is  principally  confined  to  the  aqiialio 
Oa8teropo<U.  It  i^  sometimes  of  thu  same  textuni  as  tho  sWU 
itwU^  and  souietimiw  horny.     It  do^  not  always  close  the  entire 


eCBDIVIHIOKS  OF   CASTEROPODA. 


369 


tnmitli  of  the  sheW ;  but  it  ia  SDmctimea  madu  to  fit  it,  at  nil 
stages  of  growtli,  witli  tlie  moat  beautiful  accuracy.  Soineoftlie 
land  species  also  yiosscss  nn  operculum ;  but  in  general  tbey  are 
doslituto  of  it,  and  they  form  during  hybernation  a  temporary 
closure  to  the  mouth  of  the  bIicII,  by  a  viecid  secretion,  which 
hardens  into  a  thin  plate,  and  includes  withiu  it  a  biibbie  of  air. 
Bi-hind  tlijs,  a,  second  and  even  a  third  BimiLir  partition  is  occa- 
Bionally  found,  as  in  the  common  Snail. 

911.  The  subclivisiun  of  this  extensive  Class  into  Orders, 
may  be  best  effected  by  arranging  the  different  tribes  according 
to  the  character  and  position  of  the  respiratory  organs.  Tiie 
following  are  those  adopted  by  Cuvier : — 

I.  PuLMONEA.  These  are  for  the  most  part  terrestrial  species, 
adapted  to  breathe  the  air  by  means  of  a  jmlmonary  sac,  or  air 
cavity,  the  oriGce  of  which  they  can  open  or  close  at  will.  Many 
have  no  shell. 

II.  NuDiBRAKcniATA.  These,  as  well  as  all  the  succeeding 
Orders,  are  aquatic,  being  adapted  to  respire  water  by  gills,  like 
Other  Mullui^ca.  The  anim.ils  of  this  Order  have  no  shell ;  and 
they  carry  their  branchiiE,  which  present  various  forms,  on  some 
part  of  the  back. 

III.  Ikferobranchiata.  These  are  similar  in  many  respects 
to  the  preceding,  but  tlic  brancliiie  are  situated  under  the  margins 
of  the  mantle. 

IV.  Tectibranchiata.  In  the  greater  part  of  the  animals 
contained  in  this  Order,  the  branchio-  ore  situatod  upon  the  bock 
or  oD  the  side,  and  are  covered  in  by  a  fold  of  the  mantle,  and  this 
fold  usually  includes  a  shell  more  or  Itsa  developed. 

V.  PECTisiBni-vcniATA.  The  animals  of  this  Order,  to  which 
belong  all  the  spiral-shells,  except  those  of  the  Fulmonea,  are  so 
named  from  the  comb-like  form  of  tbo  gills,  which  are  usually 
situated  in  a  cavity  behind  the  bead  ;  corresponding  with  the 
respiratory  sac  of  the  Pulmonca.  Tliis  is  by  far  the  most 
numerous  Order  of  tho  whole. 

VI.  TuBULiBBANctnATA.  These  have  many  affinities  with 
the  last  Order,  but  tiic  shell  is  spiral  only  at  its  apex,  where  it 
is  commonly  fixed  to  (or  rather  inclosed  by)  other  bodies,  and  ia 
prolonged  in  the  shape  of  a  tube  more  or  less  regular. 


CHANGES   Of  SRBLL   WITH    AOF.. 

aiglit  to  belong  to  Ilia  snmo  tribe.  But  in  oil  tbcae  cases,  tbo 
form  of  tlie  young  aliell  ni.iy  be  traced  in  tlmt  of  the  adult.  The 
accompanying  figures  of  the  Plerocerat  show  this  change  in  a 
modernto  degree ;  in  oilier  genera  it  is  much  more  remarkable. 
In  another  group  of  sheilB,  of  which  the  commun  C'lteri/  is  an 
example,  a  still  more  cnriotis  alteration  tnkes  place.  In  the 
yonng  shell  the  edge  is  sharp,  and  the  muntb  an  opening  of  con- 
siderable breadth.  This  state  cuntiniies  as  lung  an  tlic  shell  is 
increaeing  in  size  ;  but  when  it  has  nirived  at  ndult  age,  the  oater 


P10.UI — Cmuu  ExiTCHIHA  :  ■•.  fnnnii  (.bnll ,  li  an<l  r,  UclmnJ  Irmtiim 

ur  udiijiiiiFii. 

lip  is  tbickened,  and  brought  so  near  the  other  as  to  leave  but  a 
narrow  chink  between  them.  At  tlio  same  time,  a  prolongation 
of  the  inanllu  iin  each  side  deposits  a  new  layer  of  shelly  matter 
on  the  outside  of  tlio  previous  one  ;  and  as  the  two  prolongn- 
tions  meet  along  the  bock,  (the  line  uf  their  junctiOLi  being 
usually  evident  on  the  shell),  this  additional  coat,  which  is  very 
hard  and  jmrecllanoita  in  its  texture,  incloeea  the  whole  previous 
shell. — The  operculum  is  principally  cunlined  to  the  aquatic 
Qasteropoda.  It  iti  sometimes  of  the  same  texture  as  the  sliell 
itself,  nnd  sometimes  horny.     It  docs  not  always  close  the  entire 
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YII.  Scot!  BRANCH  I  AT  A.  In  these,  also,  there  ia  a  consider- 
able reaemblanco  to  tlie  Pcutinibranchmta  in  tlie  form  and 
position  of  the  gillg  ;  but  tbe  sbells  are  very  open,  ecsrcely  in 
any  liegrce  spiral,  and  cover  the  body  and  gills  like  a  shield  ; 
and  [hey  also  differ  essentially  in  their  mode  of  reproduction. 

VIII.  CrcLOBRANcDiATA.  Those  Molluaka  have  their  gilb 
disposed  in  littlo  tufta  under  tfje  nmrgina  of  the  mantle,  much  aa 
in  tbe  Inferubranchiata  ;  but  they  have  eholls,  which  are  spread 
out  over  the  body,  and  differ  from  that  Order  in  thtir  mode  of 
reproduction. 


Order  I.— PULMONEA. 

912.     Althongh    the  greater  part  of  the  Mollu-sks  of  this 

Order  live  on  land,  some  are  aquatic  ;  but  theae,  like  the  aquatic 


Via.  au.— Litux  Kvm. 

fiir- breathing  Inflecta  and  Vortebrata,  are  obliged  to  come  occa- 
sionally to  the  aurfoce  to  breathe.  They  all  feed  upon  vegetables, 
and  many  of  them  do  so  Dxchisively  ;  but  some  are  extremely 
voraciuua,  and  will  devour  almost  any  organised  matter  that 
folia  in  their  way.  They  are  diffusi'd  through  all  climates, 
particular  apeciea  b^g  restricted  to  each-  Thoee  without  a 
shell,  commonly  known  aa  sings,  constitute  the  fiimily  Lima- 
oatM.  In  the  oonunon  Slu^,  as  in  most  of  the  terrestrial  species 
of  this  Order,  we  observe  a  prominent  head,  with  four  tentacnla  ; 
and  at  the  end  of  the  longer  pair  the  eyes  are  situated.  These 
t«ntacuTa  can  be  drawn  inward^  by  a  process  resembling  the 
inversion  of  the  finger  of  a  glore.  On  the  back  there  is  a  kind 
of  shield  or  disk,  formed  by  the  mantle,  which  sometimes  inclooea 
a  small  ahcU.  This  ahieM  ravers  the  pulmonary  sac,  the  opening 
of  which  is  on  its  right  side,  and  the  bead  can  be  withdrawn 
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benuatti  it.     The  TeUaeel/a  is  a  kiud  or  alug  wliich  has  tliu  A'lae 
uf  the  mantle  ut  the  posterior  extremity,  and  tliia  always  con- 


^ 


Fid.  MB.— Totuxlu. 

tains  a  gm&U  shell.  This  auinial.  wliich  foods  largely  on  earth- 
worms, lit  abunduut  in  the  south  o[  Prance,  and  haa  lately  heen 
introduced  into  the  gordena  of  this  country,  where  it  is  multi- 
plying rapidly. 

913.  The  SiutiU  and  their  allies,  constituting  the  fmmily 
IlELtciN^,  are  closely  allied  to  the  Slugs  in  organisation  :  differ- 
ing in  but  little  else  than  the  poaeeasiun  of  a  shell,  into  wbiuh  the 
body  may  bo  withdrawn.  The  Common  Garden-Snail  of  tliis 
conntry,  and  the  UcliJi  pomatia,  or  Edihie  Snail  of  France  and 
h      r       .ip   i>  '  Italyi    ire     well- 

known    examples 
■»       of     this     family. 
Morestrikingones 
ore  to  be   found, 
however,    in    tro- 
'        pical        climates. 
Among  the  mem- 
bers of  this  group, 
we  may  especially 
notice  the   genus 
,         n         f  Anattoma,    whloh 

Fn.  iS4.— Ahitohv  or  Sii*>l;  /.  fnnt ;   u  tmliumls   hall  IS  distinguished  by 

oniliMUKl;  iI.aB)rlofdl»ph™(nn.>ep"«loii  Ihew^lrifm-  ,i      np.,,!:,-  form 

(orr  «vity  (Dm  IbroHwr  vbKri;  i.  puniun  uf  the  ito-  '"*  peculiar  lorui 

TDwrh  ;  ;,  liver;  o.  ovjiry  :  i.  [nte^Hntt-.  r.  mrCum.  or  loDi  an  J  position  of  the 
pnrt  of  Ibfl  Intnllav;  fl.  aula-,  s,  huut;  ajt,  piilmnnAry  ,       1,   11 

•TlcfT.  dfitriliuKid  over  Ilw  k»11>  ip(  Ibc  ipulinipn.irj  aivtly,  moutb  of  the  BhOil 

p:  iir.  »orl»;    i-.    KGnllDe  Klanil    (or  Ibp   inuius    wblrll  jjl  thc  adult.    DuT- 
rorcra  Uie  body  ;  cv.  Its  cxmEory  duct,  oponbig  ncpjir  tba 

mut.  ing  its  early  life, 

its  mouth  is    in  the  same  position    as    that   of   other  souls ; 


37*2        fl'lmonea; — anastuma;  ButiMra;  achatina. 

and  thus  it  coDtiuuta  until  tho  shell  is  increased  fur  tlie  lost 
time.  The  direction  of  the  curve  is  then  entirely  changed: 
a  iiiouth  with  thickened  iips  and  projecting  teeth  is  fnnned,  k) 
as  til  lie  on  tlie  same  plane  with  the  spire ;  and  from  henceforth 
it  must  crawl  with  the  spire  downwardn,  unlike  ail  ullier  suail». 


Pi»-  aofii'-Aiumuu  Ouiu*4. 


Some  species  of  the  genus  Bulimui  attain  to  great  size,  the  eggs 

being  as  large  as  those  ufa  pigeon.    In  certain  species  of  the  latter 
genua,  tho  direction  of  the  coils  of  the  siiell  in  opposite  to  what  it 


a 
rm.  m-c.  JUnuTiHt  ■/.t*n  ■  6.  Acutim  Vrauinii,  (i  nnntt  ipKWl. 

_     in  in  other  spiral  slicUs  ;  mch  are  said  to  he  mecratd,  A  Europeui 
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BpecieB  iB  one  uf  those  rnoet  remarkable  for  the  decollation  of  its 
hIii'II.  Another  largo  snail  of  trupical  climates,  as  Aciuxtina, 
wliiL'h  feeila  on  trees  and  shrubs,  chie6]'  on  the  western  coast  of 
Africa,  and  lu  the  West  Indies  ;  several  of  its  species  are  dis- 
tinguiflied  by  the  beauty  of  their  colours ;  and  some  of  them 
are  reversed. 

914.  Tbo  aquatic  Pulmonoa  have  only  two  tentacula.  Frorathe 
necessity  'if  coming  to  the  surface  to  breathe,  tbey  can  only  live 
in  water  of  inconsiderable  depth  ;  and  they  chieHy  inhabit  ponds 
and  shallow  streams,  or  the  hanks  of  rivers.    Some,  however,  live 

on  the  sea-shore. 
The  Planorb'a,  llie 
sbell  of  which  1b 
quite  flat,  havinf; 
all  its  coils  upon  the 
same  level, ia  avery 
common  genus  in 
this  country  ;  &s  is 
also  the  Lymnaa, 
which  feeds  upon 
Feeds,  as  well  as  tlie 
softer  parts  of  tha 
plants,  and  the  stomach  of  whicb  has  a  very  muscular  gizzard. 


Fra.  907'— t-mi'**  BT^BHALrB. 


Order  II.— NUDIBBANCHIATA. 

915.  The  animals  of  this  Order,  which  might  be  designated 
Sca-Sloffi,  are  all  marine  ;  and  being  adapted  to  breathe 
water  at  any  depths,  and  also  (in  many  instances)  to  swim  with 
facility,  they  are  often  found  at  a  great  distance  from  land. 
When  they  swim,  it  is  usually  in  a.  reversed  position,  the  foot 
being  turned  upwards  ;  this  is  made  concave  by  muscular  action, 
60  as  to  serve  as  u  kind  of  boat,  the  buoyancy  of  which  keeps 
the  animal  at  the  surface  without  effurt.  Tliia  Order  is  n  very 
numerous  one ;  and  some  of  its  species  attain  considerable  size. 
The  uumhcr  of  those  existing  on  our  own  shores  is  much  greater 
than  has  been  usually  supposed ;    a  large  number  of  speciea 
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having  been  dbcoTered  by  lute  researclice.     Tbe  position  of  th« 
gitb  raries  in  diSercat  genera.     Thus  in  the  DoHm  (Pig.  568), 


PlO.  m.— t>aBIf  CDIUtlTL 


Fid.  M9.— Turmsri, 


they  ore  uronged  in  a  circular  form  around  the  termination  of 
the  intestine.     In  the  TrUonia  (Fig.  569)  they  are  placed  in 


tufts  on  each  side  of  the  back.  In  the  Tliei'/$  (Fig.  h^^)),  also, 
they  are  arranged  in  two  rows 
along  the  back  ;  this  animal  is 
ruDiarkablo  for  tlie  large  mem- 
bran  n  us  fringed  hood,  which 
covers  tlie  head.  In  the  Glaiicu* 
(Fig,  571 )  they  fomi  two  or 
three  large  tufts  on  each  side, 
which  give  assistonco  in  swim- 
ming. Tlieso  beautiful  little 
MoUusks  are  inhabitants  of  the 
Mediterranean  and  Indian 
Oceana;  their  hues  arcaEiire  blue 

•diver ;  and  they  awim  with  great  rajiidity  on  their  backs. 


Fia.  S7I.— OLAwnn  FonHiiii. 


DOB  IS. IMFKROBH  AN  TO  lAT*  .^-^ECTl  BHANCHIATA. 


In  tlie  Eo/ii  (Fig,  SS?),  tlie  act  of  reppiration  nppeaja  to  be  per- 
formed by  means  of  numerous  finger-like  proceasps,  with  which 
the  back  ia  covered. — Most  of  thpse  animals  deposit  their  eggs 
on  the  shore  in  gelatinous  masses  ;  the  eggs  being  very  regtilaily 
arranged  in  rows  or  banJa.  Of  the  immense  number  of  eggs 
which  some  of  these  contain,  an  idea  miiy  be  derived  from  the 
following  fact,  which  is  mentioned  by  Mr.  Darwin,  in  regard  to 
the  mass  deposited  by  a  large  white  species  about  SJ  inches  long, 
on  the  shores  of  the  Falkland  Islands,  From  two  to  five  eggs 
(each  of  them  3-lOOntlia  of  an  inch  in  diameter]  were  contained 
in  a  little  spherical  case.  These  cases  were  arranged  two  deep 
in  rows ;  and  these  rows  adhered  to  each  other  in  such  a  manner 
as  to  form  a  ribbon,- — ^rimning  across  it  from  one  edge  to  the 
other.  One  of  these  ribbons  measured  twenty  inches  in  length, 
and  half  an  inuli  in  breadth  ;  and  by  counting  the  number  of 
the  spherical  cases  contained  in  one-tenth  of  an  inch  of  each 
row,  and  the  number  of  rows  in  an  oijual  length  of  the  ribbon, 
iVIr,  D.  ascertained  that  there  must  hare  been,  in  the  whole 
mass,  at  least  six  hundred  thousand  eggs. 


Ordkr  III.— INFEROBRANCHIATA. 

ittS.  The  small  number  of  MoUusks  contained  in  this  Order 
differ  but  little  horn  the  last,  except  in  the  position  of  their  gills, 
and  their  incapability  of  swimming.  They  are,  therefore,  con< 
fined  to  the  sea-shore ;  where  they  subsist  (as  do  also  the 
Nudibranchiata)  apon  sea-weeds  and  other  aquatic  plants. 


Order  FV.— TECTIBRANCHIATA. 

917.  This  Order  begins  to  show  an  approach  to  that 
arrangement  of  the  gills,  wluuh  characterises  the  groat  bulk  of 
the  Class ;  these  organs  being  concealed  beneath  u  fold  of 
the  mantle,  in  which  a  small  shell  ia  usually  contained.  The 
animals  composing  it  are  all  marine;  and  live  chiefly  on  the 
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shorei  or  on  flatting  aea-weeds.     A  very  clmracteriBtic  cx&mple 
of  the  group  is  the  Aflysia,  comtnoiily  termed  Sea- Hare,  which 


1  m.  A7^— ArLTUA. 

IB  nlnindant  on  many  p»rts  uf  uiir  unn  coBats.  Its  common' 
rnmo  is  probaldy  Otrived  frotn  llie  peculiar  form  of  the  superior 
pair  of  tcntacula,  which  arc  flattened  and  hollowed  like  the  can 
of  n  qimlnippd.  The  head  has  a  very  distinct  ucck.  Thu  gilla 
consiit  of  loafletB  arranged  in  a  i-omplex  forai,  and  mtiiak-d  on 
tho  back  lii'ncatli  a,  fold  of  the  mantle,  which  also  incloses  a  flat 
horny  shell  (Fig.  STS).  The  digestive  apparatus  is  very  com- 
plicated ;  consisting  of  a  inembranoua  crop  like  that  of  Dirda,  a 
gia^ard  having  cai-tilaginous  walls,  and  a  third  stomach  beset 
with  sharp  hooks  in  itK  interior.  These  animals  feed  on  sea- 
weed. They  are  very  aluggisli  in  their  movements,  but  have  ft 
peculiar  means  of  defence, — consisting  iif  a  deep  purple  liquid 
(*ttid  by  some  to  have  acrid  properties),  which  they  can  dia- 
uharge  from  the  edge  ofthe  mantle  when  alarmed,  unJ  by  which 
the  surrounding  water  is  discoloured,  so  that  the  animal  cannot 
be  discerned.     NeaHy  allied  to  the  Aplysia  are  tlie  Bulla  and 
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Bullma  ;  these  have  a  Biuall  calcareous  shell,  in  which  the  spiral 
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form  begins  to  mnnifeat  itsetf.  The  Bullfva  aperta  (Fig.  S73) 
is  fonnd  in  alnioBt  every  sea,  living  on  oozj'  liottoms.  The 
Bulla  liffnaria  (Fig.  fi74.  •»)  is  remarkable  for  tlie  density  of  tlia 
walla  of  tlio  Btomadi ;  oroidst  the  tendinous  iibrea  of  wliici),  a 
large  (juantity  of  calcareous  matter  is   deposited,  formiog  plates 

of  bony  firmness;  thesa 
are  moved  against  each 
other  by  powerful  mus- 
cles, ao  as  to  rub  dnwn 
almost  any  substance  that 
is  placed  between  them. 
The  Author  has  more 
than  once  fotind  a  small 
bivalve  shell  in  this 
situation.  The  shell  of 
the  Bulla  nmpuUa  (Fig. 
5~-\,  f>)  U  interesting  as 
exhibiting,  in  its  flat  open 
form,  a  transition  to- 
wards that  of  the  Aply- 
aia. — To  this  group  is 
also  referred  the  curious 
Jlunalalla  (Fig.  575), 
which  is  an  inhabitant  of  the  Indiau  seaif.  Its  gills  project  far 
beyond  the  opening  of  the  mantle. 


Obpbr  v.— pectini branch iata. 

915.  This  Order  is  not  only  by  far  the  most  numerous  In 
the  whole  class,  bnt  contains  the  animals  which  maybe  regarded 
aa  its  most  characteristic  ciamples.  They  havo  all  two  tcnta- 
cula,  and  two  eyes ;  the  l.ttter  being  Bometinics  mounted  on  a 
footstalk,  as  in  the  Snail.  The  mouth  is  prolonged  into  a  sort  of 
proboscis;  and  the  tongiio  is  furnished  with  little  hooks,  or 
recurved  spi DBS,  which  enable  it  to  wear  donnn  the  hardest  bodies 
by  slow  and  oft-repeated  action.     The  cavity,  iu  which  the  gills 
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are  fixed,  occupies  the  last  whorl,  or  turn,  of  the  shell  (§  903)  ; 
and  in  eorno  of  tlie  Order  there  ia  a  tuhular  prolongation  of  the 
mantle,  termed  the  n/iAon,  forthe  purpose  of  conveying  water  into 
this  cavity,  bo  that  tlio  animal  can  respire  without  putting  fortli 
its  boJy  from  its  alielter.  By  the  presenee  or  absence  of  this 
organ,  and  by  the  form  of  the  shell  (which  here  appears  to  bear 
a  BUflicicntly  constant  relation  with  that  of  the  animal),  this 
large  group  may  be  lurangcU  under  the  following  families  : — 

I.  Trocthoid^,  or  the  PtrwinkU  tribe,  in  which  there  is  no 
siphon,  and  which  liave  the  mouth  closed  by  an  operculum, 
USD  ally  calcareous. 

II,  Capdloid.e,  which  have  a  wide  open  shell,  very  much 
like  that  of  the  Limpets,  without  au  operculum,  and  destitute  of 
a  notch  at  the  margin  for  the  passage  of  the  siphon. 

ril.  BifcciNoirijK,  or  the  Whelk  trihe,  which  have  a  spiral 
shell,  and  a  eanai  at  the  end  of  the  columella  for  the  passage  of 
the  siphon. 

913.  The  family  Trochoid.k  is  a  very  extensive  one,  and 
inclndes  numerous  species  which  are  interesting  oo  account  of 
their  peculiar  habits,  as  well  as  for  the  beauty  of  their  shells. 
In  the  genera  TrochuM  and  Turbo,  which  may  be  considered  its 
Iffpet,  the  interior  of  the  shell  is  nacreous;  and  the  exterior,  when 
cleaned,  usually  presents^  very  pleasing  mixture  of  colours.  Tlie 
shell,  though  spirally  coiled,  usually  has  a  more  or  less  regular 
conical  form  (as  is  seen  in  the  common  Periwinkle) ; — the  first, 
or  earliest  whorl,  forming  tho  point  of  the  cone,  and  each  whorl 
extending  a  little  beyond  the  one  above  it,  so  as  to  increase  the 
diameter  of  the  shell  very  regularly  ; — and  the  mouth  being 
situated  at  the  base  of  tho  cone,  wliich  in  the  Trochus  is  almost 
fiat.  The  TrofJuit  ia  distributed  all  over  the  world ;  and 
at  least  seventy  species  of  it  arc  known,  the  largest  being 
restricted  to  tropical  climates.  Among  these  we  may  especially 
notice  the  Troc/nu  "■jff/ulin/irui,  a  native  of  the  West  Indies, 
which  derives  its  name  from  its  singular  habit  of  glueing  to  its 
shell  small  pieces  of  stone,  coral,  shell,  &c,  Tliis  seems  to  ansveer 
tha  purpose  of  strengthening  its  shell,  which  is  thin  and  brittle, 
A  fresh-water  speacs  from  Brazil  has  been  described,  in  which 
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ttii'fc  did  not  appear  to  be  any  renl  shell  at  nil  ;  the  animal  being 
inclosed  in  eosca  mads  up  of  little  stoD^a  and  grains  of  sand, 
i^glutinated  togotlier  with  sucli  exactneHs,  as  to  form  tlio  fae- 
timile  of  a  real  Trochoid  shell.  The  TrofAiu  lovgUpitw  from 
India  has  the  circumference  ornamented  with  a  row  of  long 
spine?,  of  a  flilTerv  or  gold  tolour,  placed  at  regular  distances. 
In  tlie  Turbo,  to  which  the  common  Periwinkle  belongs,*  the 
mouth  of  the  shell  'i»  quite  round  ;  and  it  ia  in  this  ^enus  that  we 
find  the  moat  massive  and  stony  opercula.  The  Periwinkle  la 
very  generally  used  as  an  article  of  food  in  the  neighbourhoods 
in  which  it  abounds.  It  is  considered  in  Sweden  to  afford  a 
sign  of  the  coming  weather  ;  the  peasants  having  observed  that, 
whenever  the  Periwinkles  ascend  the  rocks,  it  is  a  aurc  sign  of  a 
storm  being  near,  their  instinct  having  taught  them  to  place  theni- 
selvea  out  of  the  reach  of  tho  dashing  of  the  waves ;  when,  on  the 
contrary,  they  make  a  de^cL^nt  upon  the  sand,  it  is  an  indication  of 
a  calm.  Tlio  number  of  known  recent  speciea  is  between  thirty 
and  forty;  and,  as  in  tlie  former  case,  tboHO  of  temperate  climates 
are  much  surpassed  in  size  by  the  inhabitants  of  tropical  seas. 
Allied  to  tho  Turbo  is  the  Sailariij,  in  which  the  turns  of  the 
spire  eoine  in  contact  with  each  other  only  by  their  ribs,  and  of 
which  the  principal  species — the  Sealarin  predom,  or  Wentlo- 
trap — was  long  famous  on  account  of  the  bigli  price  given  for  it 
by  ah  ell-collectors. 

920.  The  preceding  genera  ore  all  inhabitants  of  salt  water 
only  :  and  their  shells,  as  well  as  their  bodies,  have  a  very  cho- 
racteriatic  and  peculiar  structure.  We  have  now  to  advert  to 
some,  in  which  there  is  a  considerable  resemblance,  in  one  oi 
both  of  these  particulars,  to  the  Helices  and  their  allies.  First 
among  thorn  may  be  mentioned  tho  Palwllna,  which  nearly  ap- 
proaches the  Turbo  in  the  form  of  its  shell,  but  is  an  inhabitant  of 
fresh  water  ;  it  possesses,  however,  the  rudiments  of  a  siphon,  for 
the  introdnction  of  water  into  the  respiratory  cavity.  In  the  com- 
mon species, /'a/ui/iiiK  rini/iara  (Fig.  57ti),the  young  are  produced 
»live,  the  eggs  being  hatched  within  the  oviduct.  The  lanlhina, 
or  Violet  Snail,  is   a  beautiful  little  MoIIuafc.  having  a  delicate 
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fragile  violet-coloured  ahell,  wbicL  presents  the  genera)  form 
of  tliat  of  the  Helix,  although  difftring  from  it  in  some 
important  particul;irB.  This  siiell  has  no  uper- 
culum;  but  this  appendage  is  replaced  by  a 
curioua  apparatus,  whicli  serves  as  a  floati 
enabling  it  to  swim  at  the  surface  of  the  sea 
mthont  any  effort.  To  the  foot  ore  attaclied 
a  nunibcT  of  vesicles,  full  of  air,  and  reseni- 
bling  foarn-bubblce ;  and  the  animal  seems  to 
hare  the  power  of  compressing  or  emptying 
tlieae  at  will,  so  as  cause  itself  to  sink. 
Wlien  irritated  or  alarmed,  it  ponis  out  a  Tiolet-col oared 
BeoretiuD,  resembling  its  shell  in  colour,  which  darkens  the 
water  around  it,  and  thus  serves  for  its  concealment,  in  the 
manner  of  the  ink  of  tlio  Cuttlc-fisli.  Tlio  genus  Nerila,  which 
is  nearly  allied  to  this,  contains  several  species  wliicll  inhabit 
fresh  water ;  and  some  wliiuh  even  live  out  of  the  water  alto- 
gether,— by  the  aid,  probably,  of  flomo  provision  annlog'iua  to 
that  which  enables  the  Climbiog  Perch,  nr  the  Land  Crab,  to 
li»e  at  a  distance  ftom  the  water.  The  Ampullaria  (Fig.  577). 
lias  a  shell  stiU  mure  like  that  of  the 
Helices;  and  although  provided  with 
n  branchial  comb,  like  that  of  the 
'Pruchoidai  in  general,  it  has  also  the 
rudiment  of  a  pulmonary  sac,  like 
that  of  the  Snaib,  which  is  said  to 
be  tilled  with  water,  and  thus  to 
keep  the  gills  moist  fur  a  long  time. 
The  animal  inhabits  the  fresh  or 
brackish  waters  of  warm  climates, 
and  forms  a  calcareous  opercu- 
lum. It  is  remarkably  tenacious  of  life,  partly  in  consequence 
of  the  curious  provision  just  alluded  to.  Thus  specimens  hare 
been  brought  from  Egypt  to  Paris  alive,  although  packed  up  in 
siiwdust ;  and  id  one  instance,  a  box  containing  a  large  number 
of  rivet-shells  from  the  Nile  having  been  delayed  four  months 
on  the  road,  the  Ampiillarin  were  fuund  to  have  remained  alive 
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in  the  midat  of  the  mass  of  putrefaction  caused  by  the  death  of 
the  othur  animals.  The  Helieina,  wliicli  is  nearly  allied  to  this, 
is.  like  the  Uclue^  a  terrestrial  Mullusk. 

931.  The  family  CAPuLoin.t:  is  a  small  one,  containing  onlyn 
fuwgcnera,  which  have  shells  more  or  less  closely  resembling  that 
of  the  Limpet,  but  which  must  he  pinced  among  the  Pecliiii- 
branchiata,  on  account  of  the  etrticturi:  and  position  of  their 
respiratory  organs.  There  is  nothing  in  their  hiatory  sufficiently 
remarkable  t't  detain  us. 

322.  The  family  Bccci.void.e  is  a  very  eitenaive  one,  and 
contains  a  large  pri«portiun  of  the  shells  which  make  the  greatest 
display  in  Conchological  museums.  They  ore  oil  distinguished 
by  the  notch  at  the  extremity  of  the  columella  for  the  posaaga 
of  the  siphon  ;  and  the  greattT  or  less  length  of  this  canal  serves 
to  distioguisli  the  different  eubdlviuons.  Thus  in  the  Conm, 
Cowrki,  Sea.  (Figs-  57H,  579),  it  is  very  short;  in  the  Btte- 
cinufa,  or  Whelk,  (Fig.  .'iftO),  however,  tlie  canal  is  longer; 
whilst  in  the  Murex  (Fig.  659),  and  its  allies,  the  canal  is  very 
much  prolonged.  The  Conet,  which  aro  so  named  from  the 
conical  figure  of  their  shells,  ore  remarkable  for  the  length  and 
narrowness  of  the  mouth,  and  for  the  consequent  thinnesa  and 

breadth  of  the  head  and  neck 
of  the  animal.  Tlio  shells  of 
this  genus  are  in  general  very 
heaiitifully  coloured;  and  their 
markings  possess  a  peculiar 
clL>aniees  and  definittincsa. 
Some  of  the  species  are  soi 
highly  valued  by  Collectors, 
OS  to  bring  a  higher  pries! 
than  almost  any  other  shells 
OS  much  as  tlirco  hundred 
guineas  having  been  given  for 
a  single  specimen.  The  Cones 
are  found  abundantly  on  the  shores  of  all  tropical  countries, 
particularly  of  Asia ;  but  they  become  mure  rare  as  they  approach 
the  northern  hemisphere  ;  and  a  few  species  only  arc  found  in  the 
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Me<literran«iui.  The  Cypraa,  or  Cowry,  is  also  reronrkable  fur 
tlio  brilliaDty  of  its  colours,  and  for  the  higli  polish  of  wliicili  it 
19  sugce^itiblu.  Tho  shells  of  this  genua  and  its  allied  arc  pre- 
umineutly /wrtvi/Zoiioiu ;  that  ie  to  eay,  they  have  niucli  of  the 
half  glossy  apptarance  of  porcelain  wlien  they  are  poliHlieJ  :  und 

they  br(?ak  with   a 
^^■H^^^  fracture   similar   to 

^^SUHp^p^  wart-.    This  irsulls 

,,.^^^^^^P^Bf    "  *■  ~ "  very  small  qiiaiitit)r 

^^  _^^^y3     V^    "v.,  ^^  <^  ~-^       "f    animal     msttiv 

Pin.  s7s.-cvriiM.  they  contain.     Tlio 

fiinu  uf  tlie  shell  in 
the  young  Cypripa  is  not  very  unlike  that  of  the  Cone ;  its  edge 
being  thin  and  9har|i  ;  but  it  subsequently  undergiH-s  a  very 
remarkable  change,  ns  already  described  (J  yiO)  ;  and  it  ia  Uien 
only  that  thu  full  beauty  ia  aoijuired  by  the  shell,  as  it  dependa 
on  tho  deposit  of  the  final  layer  of  sliL'lly  matter  over  the  wliole 
exterior.  Tho  genua  C;/prwa,  also,  ia  almost  restricted  to  warm 
climates  ;  where  its  species  are  very  abundant.  The  Cffj/nta 
moneta,  or  Money  Cowry,  ia  the  current  coin  of  the  natives  uf 
Siam,  Benr^l,  and  many  parts  of  Africa ;  it  ia  cuilei^ied  in  tho 
latter  by  the  negro  women,  and  is  sent  thence  to  distant  countries. 
Ia  Bengal,  32IIU  of  these  shells  aro  reckoned  to  be  equivalent  to 
a  rupee,  or  about  two  Bhillings  of  English  money.  In  the 
Friendly  Islands,  permission  to  wear  the  CyproM  aHrantia,  or 
Orange  Cowrie,  as  an  ornament,  is  only  granted  to  peraons  of 
the  highest  rank.  Tho  Ci/praa  aurora,  which  is  considered  the 
most  rare  species  of  the  entire  genus,  ia  suspended  by  the  New 
Zealanders  to  their  dreas  as  an  ornament. — Nearly  allied  to  the 
Cione  and  Cypnea,  aro  the  Oeula,  Olica,  and  many  other  genera. 
923.  The  Huecinum  and  its  allies  have  the  columella  some- 
what prolonged,  and  exhibit  a  considorablo  notch  or  furrow  for 
the  siphon,  whii-h  is  bent  towards  the  left,  Tho  genns  Buccinnn) 
probably  contains  the  largest  number  of  species,  ami  tliese  tlie 
most  universally  diffused,    iM'    any  Pcclini branchiate   Gastero- 
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poda.     The  sliolls  are  fonnj  in  all  parts  of  the  world,  from  tlie 
Polar  circles  to  the  Eijuator ;  and  lie  aniiuals  of  mnny  species 

ore  uaed  as  food, — tlioBo 
Dtt\ie  BuccinuTiiuiuIatam 
of  our  own  shores  being 
known  as  Whclka.  The 
shells  fire  not  roinark- 
ahlo  for  brilliant  colours  ; 
but  they  present  many 
interesting  varieties  of 
fomi  and  marking.  The 
animals  never  attain  a 
largo  size ;  and  the  greater 
»  „  ...,    B~„_~.  .  _»  _~  number  of  tliem  frequent 

the  shore.  Their  habits 
are  anahifioua  to  those  of  a  large  proportion  of  this  group,  to 
wliicli,  therefore,  a  similar  description  will  apply.  They  obtain 
their  food  by  means  of  a  long  proboscis,  inclosing  a  tongue  tliat 
is  fiimisheit  with  sharp  teeth  at  its  extremity :  by  means  of 
which  tliey  bore  into  other  shells,  and  extract  the  animal  from 
the  interior,  This  proboscis  is  not  merely  adapted,  like  that  of 
the  Elephant,  to  bend  itself  in  all  directions;  but  it  may  be 
entirely  retracted  into  the  body,  by  means  of  a  complex  mus- 
cular apparatus,  which  completely 'draws  back  the  point,  and  the 
lialF  of  the  proboscis  nearest  to  it,  into  the  half  attached  to  the 
head  ; — just  as  when  the  finger  of  a  glove  is  pushed  back  into 
the  part  that  incloses  the  palm.  Wlirn  the  proboscis  is  extended, 
tho  tongiie  is  protruded,  and  by  the  file-like  action  of  its  teeth, 
even  thi;  liardeBt  shells  are  worn  away.  These  camivnrnns 
Mollusks  arc  not  restricted  in  their  destractive  operations  by 
any  ties  of  kindred ;  for  the  shell  of  the  Wlielk  itself  is  not 
nnfrequcntly  found  perforated,  just  as  if  by  one  of  its  own 
species. 

924.  Neatly  allied  to  tho  Buccinum  is  the  Ctuiit,  or  llelmet- 
shell,  which  is  one  of  the  largest  of  thq  whole  Class.  Most  of 
the  species   arc  inhabitants  of  tropical  shores :  but  a  fow  ore 
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found  on  tlis  ooosC  of  the  McditcrraDeEiii.     Tliey  live  at  some 

distsDce  Irom  the 
shore,  on  the  sand, 
into  which  thej 
occasionally  bar- 
row, so  aa  to  hide 
(liemselves.  The 
shells  of  the  CoMnt 
nifii  and  other 
species  are  beanti- 
fiilly  sciilpturvil 
by  Itnh'an  artists, 
in  imitation  of 
antique  eamrot ;  the  different  layen  of  colouring  mailer  which 
they  contain,  alrongly  regcmbling  iu  hue  tliusc  of  the  onys  and 
other  precious  stones  formerly  used  for  this  purpose.  Of  thesi;, 
a  great  variety  of  ornaments  nre  made  ;  and  of  late  years  a  con- 
BidorablB  trade  has  been  carried  on  in  them  on  the  Coatinent. 
— Numerous  other  genera  may  be  associated  in  the  same  group  ; 
but  it  will  be  aufficient  here  to  notice  tlie  Purpum,  a  shell  of 
eomparatively  small  size,  but  whicli  is  very  abundant  in  some 
situations  on  our  own  const  anil  elnewhere.  Tlie  total  lumiber 
of  known  species  exceeds  fifty  ;  the  largest  among  them  are 
inhabitants  of  tropical  sea^.  It  was  from  the  animals  of  this 
genus  chat  the  Roman  purple  dye  was  obtained ;  and  a  small 
quantity  of  this  may  be  found  in  the  Purpura  lapilliu  of  the 
British  coastc. — All  the  MoUusks  of  this  group,  so  far  as  Is  ul 
present  known,  liavo  the  habit  of  depositing  their  eggs  in  egg- 
cases,  or  nidiitnenia ;  which  are  of  various  forms  in  the  different 
species,  and  ore  attached  in  diffurent  modes.  Tliat  of  the 
Bucciuum  is  often  to  be  met  with  on  our  shores,  in  the  form  of 
a  large  irregular  ball,  composed  of  a  number  of  little  vesicles 
attached  together,  ouch  containing  several  eggs,  Tlie  Turpura 
forms  a  large  number  of  distinct  cylindrical  coses,  which  it 
attaches  to  the  rocks  it  infests. 

92a.     The  last  group  comprised  iu  this  extensive  familjr  is 
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tliat  of  the  Mures!  &nd  its  allies,  which  are  diatinguiBhcd  by  the 
great  length  of  the  siphon,  ns  well  as  (in  ninny  instances)  by 
the  remarkable  prolongation  of  the  shelly  canal  in  which  it  is 
protected  along  a  part  of  ita  coursu.  Tbi^  is  nowhere  tnoro 
remarkable  than  in  the  Mnrcx  itself  (Pig.  559),  Frequently, 
however,  the  shelly  cnnal  ia  not  itself  prolonged  ;  as  is  the  cftra 
in  the  Plf?-oeerai  (Fig.  560).  To  this  group  belong  a  cunai- 
derable  number  of  large  shells.  The  Fiinu  much  resembles  the 
Miirex ;  bnt  lias  none  of  those  ridges  or 
varusei,  which  mark,  in  the  latter,  the 
lines  of  successive  addition  to  the  shell. — 
In  like  manner,  the  Slrombu*  is  allied  to 
tlie  Pteroceras ;  being  distinguish ed,  like 
it,  by  a  great  extension  of  the  lip,  when 
adult  age  is  reached  ;  bnt  thi))  lip  is  desti- 
tute of  the  long  finger-like  ]>roceBses,  which 
are  so  remarkable  in  that  shell.  The 
accompanying  tigure  of  the  Pleurotmna, 
another  genus  belonging  to  the  same  gronp, 
is  here  introduced  fur  the  purpose  of 
explaining  the  names  which  ore  given  by 
ConchologistB  to  different  parts  of  a  shell, 
and  which  are  made  use  of  in  the  scien- 
tilt''  deecriptton  of  it.  At  ii  is  Been  the 
eanai  for  the  passage  of  the  siphon  ;  i, 
a  hollow,  here  nearly  closed  up,  termed 
the  umlitieus ;  c,  the  internal  cJffe  or 
/</(  lip,  which  is  partly  formed  by  the 
Columella ;  d,  the  aelernal  or  right  Up, 
the  edge  of  which  is  free ;  e,  the  natc/i 
or  slit,  which  ia  peculiar  to  this  genus  ;  /, 
the  sinus ;  ^,  part  of  the  last  turn  of  the 
spire,  which  is  called  the  center  or  belly  ; 
A,  A,  the  turns  or  whorh  of  the  spire  ;  i,  the  »w(«rw,  or  lines  of 
union  between  these. 
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OiiDER  VI.— TUBULlBRANCillATA. 

926.  Tliii  MoUiuka  of  thiu  Orilet  cuuatruut  an  irregularly 
titbulur  shell  ;  which  so  mucL  resemblt^  that  formed  by  aertaio 
ADoeliila,  OS  to  bo  SL'art-ely  ilUliiigiiUbable  rrom  it.  They  are 
very  few  in  tmiuber.  Tho  Crrnu-tut  (Fig.  aftt)  is  the  principal 
gODUS  of  tha  group,    'I'liia  b  remarkable  for  the  close  resemblance 


fir,,  111,1— Vcumiii. 
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uf  its  shell  tu  that  of  tliu  Surpula  (Fig,  5^8) ;  but,  when  {wrfn-t, 
it  moy  be  generally  distinguiehed  by  the  regularly- spiral  twist- 
iiig  of  its  6i8t-forined  portion.  Some  spccius  asaociate  together 
in  large  masses,  so  as  even  to  form  rocfs  ;  whilst  others  attach 
themselvtiji  to  Cural,  and  lengthen  their  sliells  iu  proportion  a« 
the  Coral  grows  up  around  ttiem.  When  the  animal  has  quitted 
the  tower  part  of  its  tube,  that  it  may  keep  itself  at  the  sur&co, 
it  usually  throws  a  partition  ucross,  in  the  nianuer  of  thiT 
Nautilus  ;  and  a  tolerably  regular  scries  of  such  partitions  is  not 
unfrequontly  found.  In  the  Mny'diu,  an  allied  genus  of  similar 
habits,  whose  tube  is  sometimes  Itngtiiened  in  tliis  manner  to  as 
mucli  OS  three  feet,  the  first-formed  part  of  tho  shell,  instead  of 
being  cut  off,  is  sometimes  compluloly  filled  up  by  tho  exudation 
of  solid  nialtor. 


Order  Vlf.— 8CUTIBRANCHIATA. 

927.  This  Order  is  also  a  small  one,  containing  bnt  two  prin- 
cipal  genera,  which  do  not  diffur  widely  from  the  Limjists,  exeept 
in  die  disposition  of  the  gills,  Tho  <ihclls  are  very  open,  without 
an  operculum,  and  the  greater  uumlui  uru  not  in  auy  degree 
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spiral.  In  the  HoUotii,  the  shell  is  sliglitly  twisted  ;  and  from 
a  faint  resembliuice  it  is  tiiouglit  to  bear  tu  tbe  enr  iif  a  quadruped, 
it  liiw  been  called  the  Sea  Ear.  This  animal,  in  its  living  state, 
ia  one  of  the  most  bcnutiful  of  Gasteropoda,  on  necount  of  the 
variety  and  richness  of  its  colours.  Its  shell,  when  the  surface  is 
polished,  poBSCBsee  a  pearly  lustre,  with  resplendent  metallic 
hues.  It  is  cunsoiptently  miicli  sought  for  aa  an  ornament.  The 
animal  attaches  itself  to  the  rock,  after  the  manner  uf  a  Limpet, 
by  a  large  muscular  foot ;  and  the  extent  of  the  adhering  surface 
!s  so  great,  that  a  very  cuncndersble  force  is  required  to  dctacli 
it,  when  the  animal  is  putting  forth  its  strength.  The  best 
mode  of  obtaining  the  shell,  is  to  place  the  hand  or  Some  instru- 
ment under  its  edge  (which  is  n.iuiilly  a  little  !<cparated  from  the 
rock  when  the  animal  is  iindieturbod) ;  and  to  endeavour  to 
remove  it  before  the  animal  i^  nlarmcd.  When  this  attempt  ia 
not  successful,  the  animal  draws  its  shell  down  upon  the  rock 
with  such  firmness,  as  to  grasp  most  securely  anything  that  ia 
under  its  edge ;  and  in  this  manner  fatal  accidents  have  occurred 
to  men,  who  have  incautiously  attempted  to  remove  these  sheila, 
when  under  water. 


Order  VIII.— CYCLOBRANCHIATA. 

928.  The  general  form  of  the  Limpets,  which  principally 
compose  this  Order,  in  well  known  ;  and  the  pecnliarity  in  the 
position  of  their  gills  has  already  been  mentioned.  Closely  allied 
to  the  Limpets  in  general  structure,  but  diBering  remarkably  in 
the  formation  of  the  shell,  are  the  CItUons ;  of  which  some  small 
species  inhabit  our  shores,  but  which  attain  to  much  greater  sIkb 
between  the  tropics.  Their  shell  (Fig.  .'J84)  is  composed  of  a  num- 
ber of  platca  arranged  behind  one  another  with  great  regularity,  and 
connected  by  a  very  complex  series  of  ligaments  and  muscles, 
which  reminds  the  Naturalist  of  those  which  unite  and  move  tho 
different  segments  in  the  Articulated  animals.  The  Limpets 
and  Chitons  (ix  themselves  to  the  rock,  in  the  same  manner  as 
the  Haliotis;    and    it  is  stated    that  Crows  and  other  birds, 
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which  endi?iivour  to  detach  them  for  food,  are  sometimes  caught 
by  the  points  of  their  hjlla,  and  arc  held  there  uDtil  ther  aro 
drowned  hv  the  advancing  tide.  The  Limpets  arc  herhi- 
vorouB,  feeding  upon  sea-weeds,  which 
they  reduce  with  their  long  riband-shaped 
rasp-like  tont^ea.  Although  we  nsuallf 
see  them  attached  quite  motionlean  to 
rocks,  tliia  is  because  exposure  to  the  air 
is  unfavourable  to  their  movenient,  since 
too  free  an  admiaBion  of  it  hetween  their 
gills  would  dry  them  up.  It  is  when 
covered  nitli  water,  that  their  activity 
manifests  itself. — In  many  pointa  of  atmc- 
ture,  the  animals  of  this  Order  approach 
those  of  Bivalve  aheUs.  The  rock,  in  the 
Limpet.niay  almost  be  regarded  as  a  second 
valTo ;  since  the  muscle  lakes  a  firm 
attacliincnt  to  its  surface,  and  draws  down  the  shell  upon  it,  in 
the  same  manner  as  the  adductor  muscle  of  the  Bivalves  enables 
the  animal  to  iuclose  itself  by  drawing  the  twn  valves  of  the  shell 
together  (§932).  Moreover  thoeyce  aro  very  imperfect  or  entirely 
absent ;  and  many  other  points  of  internal  structure  prove  the 
inferiority  of  these  animals  to  the  Gasteropoda  iu  general. 


Fin.  (IIR— ("iin™"- 


929.  To  enter  into  any  detailed  account  of  the  Fossil  Remains 
of  this  class,  would  bo  unsuitable  to  our  present  purpose ;  and  it 
will  be  sufficient  here  to  state  some  general  facts  in  regard  to 
them.  Remains  of  Univalve  ahells,  of  auch  a  form  ond  struc- 
ture as  evidently  to  have  belonged  to  Gasteropod  Motiusks,  are 
found  in  nearly  every  bed  formed  by  the  oction  of  water,  from 
the  very  earliest  of  those  ctmtaining  fossils  of  any  kind,  down  to 
the  present  time.  In  many  instances,  the  fossil  shells,  even  of 
the  most  ancient  beds,  may  be  referred  to  genera  which  still 
exist ; — thus  a  species  of  Biiceinum  is  found  in  the  rocks  of  the 
Silurian  system ; — although  they  do  not  correspond  with  any 
tpecia  now  living,  except  in  cases  where  there  is  reason  to  believe 
that  the  deposit  waa  formed  at  a  comparatively  recent  period. 
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The  Cuncholt^sb  U  generally  ablo  to  determine,  by  on  examina- 
tiim  iif  the  shell,  whether  it  was  formed  by  a  marine  or  a  freth- 
Koier  MoIIusk  ;  and  in  this  manner  \\e  often  receives  important 
guidance,  in  determining  tht  circiimstanoea  nniler  whioh  a 
partiotilnr  deposit  was  formed.  liut  lie  cannot  be  ture  in  regard 
to  this,  &om  the  examination  of  one  or  two  shells  only  ;  ainoe 
there  are  many  genera,  which  eontain  speeiea  of  both  kinds.  He 
IB  guided,  therefore,  by  the  comparison  of  ail  the  sheila  contained 
in    the    deposit,   with   their   uearest    allies  amongst  those   now 

I  existing.  Sometimes  there  is  such  a  mi.ituro  of  marine  and 
fresh-water  shells,  as  to  induce  the  belief,  that  the  deposit  woa 
formed  in  the  estuary  at  the  mouth  of  a  river,  of  which  both 
might  be  inhabitants  at  once.  In  other  coses,  the  sheila  ore  so 
exclusively  fresh -water,    as    to    indicate   that  the   deposit  was 

'  formed  at  the  bottom  of  a  river  or  lake  ;  and  in  this  case,  as 
might  have  been  expected,  it  is  usually  of  no  great  cxtenL 
When  the  nature  of  the  shellit  indicates  a  deposit  from  the 
bottom  of  the  sea,  the  same  shells  arc  frequently  found  in  strata, 
which  difti-T  greatly  in  their  mineral  materials,  and  which  present 
themselves  at  very  different  parts  of  the  earth's  surface ;  and 
tliey  thus  afford  important  assistance  to  the  Cteologist,  in  deter- 
mining the  real  correspondence  between  those  deposits.  It  is  a 
curious  fact,  that  in  all  the  earlier  rocks,  down  to  the  chalk- 
formation,  the  remains  of  the  carnivoroai  Gostcropods  bear  a 
Tery  small  proportion  to  those  of  the  herbirorouM  group  ;  and  their 
place  would  seem  to  have  been  then  aupphed  by  the  numerous 
Cephalopods  of  predaccous  habits,  which  then  infested  the  fleas 
(§  096).  Nearly  all  of  these  disappeared  after  the  Chalk  was 
formed ;  and  the  proportion  of  the  carnivorous  (tosteropods 
exhibits  a  remarkable  increase  from  that  period. 


CHAPTER  XVIII. 
OP   TUE   LAM ELLI BRANCHIATE   CONCBIPKRA. 

930.  This  group  ie  nearly  «yiion3rmoua  with  tliat  of  Bieale^ 
iu  tlic  Ijiiintean  arriiDgenivnt,  Hinci;  ull  tlie  animiilB  which  cod- 
stmct  l>ivalv(^  ^liells  belong  to  it  ;  but  it  also  cootaiua  a  fv« 
fipeciea  wliosi'  Bbelia  are  I iicollifnlpn  ;  and  some  otliers,  in  wbicli 
there  appears  at  firnt  sight  an  entire  departure  from  the  tisiul 
form.  Tbe  MoUuskn  bolunging  to  this  UliisB  are,  in  commoa 
with  tlic  Tiinicnto,  destitute  of  a  lic^ad ;  that  is,  the  mouth  is 
not  gitiiatril  upon  a  pronuticnt  part  of  the  body,  nor  ii=>aiet«d  in 
its  choice  of  fund  Ly  organs  of  special  seneation  iu  its  ntfigbbuur- 
hood ;  but  the  entrance  to  the  stomach  is  buried  betfreen  tbc 
folds  of  the  mantle, 

93 1 .  The  part  of  the  f  tructnro  of  these  animals  which  is  bwt 
known,  is  the  shAl.  Tliis  is  coiu]io9ed  of  particles  of  carbonate  of 
lime,  exuded  from  the  surface  of  the  mantle,  and  contained  in  the 
cavities  of  cells,  or  between  laj'ers  of  inembmne  (§  870).  If  one  of 
tbe  valves  of  an  ilyster  be  examined,  it  will  be  seen  to  consist 
of  a  number  of  layers,  of  whicli  the  cxtemnl  one  is  tlie  sniall(«t, 
each  inner  one  projeeting  beyond  the  one  which  covers  it.  This 
is  the  case  with  other  Bivalves;  but  it  is  more  evident  in  sucli 
shells  as  that  of  the  Oyster,  in  nhieh  the  layers  adhere  loosely 
together,  than  in  otliers  in  which  they  are  more  cum  pact.  The 
shelly  matter  is  thrown  out  at  intervals  from  the  surface  of  the 
mantle;  and  as  the  animal  enlarges  at  eacli  interval,  tlie  new 
layer  extends  beyond  the  old  one.  In  this  manner  a  constant 
relation  is  preserved  between  the  size  of  the  animal  and  that  uf 
its  shell ;  and  the  addition  of  the  uewly-formed  portions,  not  to 
the  edge  only,  but  to  the  interior  of  the  whole  previous  shell, 
strengtlicDs  tlic  latter  in  proportion  to  its  inereaso  in  Heo. 

sua.     The  valves  are  coonccted    together  iu  various  ways. 
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III  llic  liriit  jilace,  lliey  aie  jointed  by  a  hinge^  nbicli  is  in  some 
iustancea  su  firm  uid  complicutei],  that  it  holda  tlieiti  together 

when  all  tlie  soft 
*  parts  liave  Uuen 

removed.  Thia 
binge  is  Hume- 
times  formed  by 
tbe  locking  of  a 
coDtinuDUa  ridge 
on  one  vulvuinto 
a  gruovt;  in  tbe 
utliFf,  and  some- 
ttraes  by  a  num- 
Iwr  of  little  pro- 
jectiun:^  or  teeth, 
which  fit  into  cor- 
reaponding  hol- 
lows in  tbe  op- 
posite valve.  In 
the  neigbhoiir- 
houiluf  tbeliinge 
(sometimea  out- 
sidi',  aometimea 
inside,  or  both), 
is  fizcd  tbe  liga- 
ment ;  which  ia 
composed  of  an 
elaetic  animal 
substantw ;  thia 
answers  tho  pur- 
poBo  of  binding 
the  valves  to- 
gether, aud  at 
the  same  time  of  keeping  them  a  little  apart,  which  may  be 
regarded  as  their  natural  position.  When  tJie  animal  wishes  to 
draw  the  valfoa  cloaely  together,  il  dots  ao  by  means  of  the 
adductor  muscle,  wbioh  ia  fixed  to  the  interior  of  both  valves  at 
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some  diatance  from  the  liingc,  nnd  of  which  the  inaertioD  can  be 
eaBily  traced  by  a  somewhat  rough  depresainn  or  pit,  on  the 
interior  surface  of  eucli  v.iWe.  In  some  Conchifcro,  this  muscle  is 
Bingle,  and  in  others  it  is  double,  the  two  parts  being  eTen  at  oppo- 
site enda  of  the  vnlve(Fig.5fi5,c).  Upon  tliis  cliaractcr  it  has  been 
proposed  lo  found  the  primary  diviaiun  of  the  Class  into  I  Irdcrs; 
but  the  classification  thus  formed  is  nut  a  natural  one,  inasmuch 
as  it  brings  together  kinds  which  have  little  resemblance,  and 
widely  sepiiratea  others  which  are  closely  allied. — In  Fig.  585 
are  shown  the  several  parts  of  a  Bivalve  Shell,  with  the  expla- 
nation of  the  names  by  which  they  arc  descrihi'd. 

933.  In  order  to  describe  the  general  atructnre  of  the  Lamelli- 
branchinta,  it  will  be  advantageous  to  select  some  particular 
illustration  •  and  the  Macira  (Fig.  586)  is  well  adapted  to  this 
purpose.  On  opening  such  a  shell,  it  is  seen  that  the  two  vnlvca 
are  lined  by  a  uiemhrane,  in  which  the  animal  is  enclosed,  like  a 
book  between  the  boards  of  iti«  cover.  This  membrane  is  divided 
into  two  halves  along  a  tonsiderablo  part  of  the  edge  of  the 
valves;  but  is  united  near  the  large  eud.  In  some  Conchifero, 
08  wUI  be  presently  noticed,  the  two  valves  of  the  mantle  ue 
separated  along  their  whole  extent ;  whilst  in  others  they  are 
completely  closed,  with  the  enccptinn  of  the  two  orificea  for  the 
ingress  and  egress  of  water ;  which  are  soinetlmes  drawn  out 
into  long  tubes.  In  the  Mactro,  the  water  entera  through  one 
of  the  short  respiratory  tubes,  and  posmes  out  by  the  other ;  but 
the  water  thus  introduced  is  principally  for  the  supply  of  the 
gills, — the  moutli,  or  entrance  to  the  stomach,  being  placed  at  ilie 
other  end  of  the  shell,  where  the  mantle  is  quite  open  ;  and  being 
thus  able  to  take  in  food  from  the  surrounding  water,  which  comes 
into  free  contact  with  it.  The  gills  in  all  I^melli branch iata 
consist  of  four  riband-like  fringes,  fixed  to  the  mantle  along  the 
edge  of  the  shell  most  distant  from  the  hinge.  Near  the  middle 
of  the  shell  is  seen  the  stomach,  with  the  short  tube  leading  to  it, 
the  orifice  of  which  (or  mouth)  is  furnished  with  four  tentacuta 
or  feelers.  To  the  left  of  this  a  seen  the  long  and  complicated 
intestinal  tube,  with  the  liver  lying  in  separate  masses  amongst 
its  folds.     Below  this  ia  seen  the  ovarium,  in  which  the  eggB  are 
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formed ;  this  occupies  a  large  part  of  the  cavity  of  tlia  §hell 
during  the  brcediog  aeaaon.  Closii;  to  this  is  tlie  posterior  adduc- 
tor inQBcle  ;  by   whioli,   with  the  aid   of  the   anterior  tnuacte 
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situated  near  the  mouth,  the  valves  can  be  drawn  together  with 

considerable  force.  Tlie  intestinal  tube  is  seen  to  temiiiiate  near 
the  opening  at  the  posterior  Eitretnity  of  the  Bhell,  in  one  of  the 
respiratory  tubes,  which  dischargea  its  contents,  and  serves  for 
the  exit  of  the  respiratory  current. 


OENEHAI.   STnDrTrrtE    op  UMPI-LIIIRANCHIATI. 


934.  Tlio  foregoing  description  will  applyi  witli  slight  Tuna- 
tions,  to  the  strucLuro  of  almost  all  Lame  Hi  brand  linta  ;  but  wp 
have  now  to  notice  two  orgnns,  wliich  arc  absent  in  some,  sod  in 
othera  more  largely  developed  than  in  the  present  instance.  At 
tlio  left  side  of  the  figure,  projecting  beyond  the  edge  of  the 
mantle,  in  seen  the  /uot. ;  a  fleshy  muscular  organ,  somewhat 
reacmbling  tlio  tonguo  of  higher  animals,  and  not  containing  any 
hard  support,  or  being  protected  by  any  envelope.  This  foot, 
which  is  the  only  npecial  locomotive  organ  possessed  by  the 
Jlollusca  of  this  class,  sprves  a  great  variety  of  purpnses ;  some- 
times enabling  the  animal  to  leap  with  considerable  agility  along 
a  hard  surface,  sometiinea  being  nsed  to  bore  into  the  sand  or 
mud,  and  sometimes  only  serving  to  affix  the  animal  to  some 
firm  anpport.  From  the  base  of  this  foot  there  proceeds,  in  the 
Mussel  and  its  allies,  a  baud  of  bnir-like  filaments,  forming 
what  is  called  tho  lit/snit.  These  sometimes  exist  in  great 
abundance,  and  servo,  hy  being  fixed  by  their  extremities  to  the 
shore  or  bottom  of  the  sea,  to  anchor  tho  shell,  and  yet  to  allow 
the  animal  considerable  freedom  of  motion  within  certain  limits. 
Frequently  the  hyssu*  is  altogether  ahsout. 

335,  The  Lamellibranchiataliavensnallyraore  power  of  locomo- 
tion than  the  other  Acephala.  Some  of  them,  however,  are  at- 
tached to  one  spot  during  all  hut  the  earliest  periodof  their  livra. 
Others  adhere  by  tho  byssiis,  or  by  the  foot,  by  wliich  they  obtain 
a  certain  ranee;  and  others  are  free  during  the  whole  of  their  lives, 
Kwimming  and  leaping  with  considerable  agility,  (n  these  move- 
ments Home  of  them  appear  to  be  directed  by  poweta  of  sight; 
and  in  these  are  perceived  small  red  spots  at  tho  edges  of  the 
mantle,  which  arc  believed  to  l)0  eyes.  They  do  not  appear  to 
have  mnch  choice  of  food ;  nor  are  they  provided  with  any  other 
means  of  obtaining  it,  than  the  ciliary  action,  which  introduces 
constant  currents  of  water  into  the  mouth.  In  general  they  do 
not  attain  any  great  size,  but  they  are  on  tho  whole  larger  thaii 
any  Molhiski  except  the  Cephalopoda  ;  and  a  few  species  attain 
considerable  dimensions,  a  Phina  having  been  known  font  feet 
long,  and  a  Trl/hcn--  (CJinnt  Ciamp-sheli)  having  been  known 
to  weigh  GnOlbs.     They  arc  di.atributed  over  the  whole  globe. 
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principally  freqncnting  the  sliores  or  shallows.  Each  region  has 
certain  species  peculiar  to  it,  or  moat  abundant  in  it ;  and  there  ate 
few  wliicli  are  not  limited  to  one  he  mi  sphere.  Tlio  temperate 
't.i>tie  appears  ob  favourable  to  tliu  liovulupmcnt  and  multipliea- 
tion  of  some  species  aa  the  torrid  Hone  to  othera;  but  the  largest 
kinds  are  ouly  found  in  wnmi  Intitiides. 

936.  In  regard  to  thti  subdivision  of  the  Lomellibranchiata  into 
Orders  oad  Families,  great  difficulty  is  felt  by  those  by  wliom 
this  group  has  been  moat  stiulied.  By  some,  the  presence  of  a 
single  or  double  adductor  muscle  has  been  taken  as  the  ground 
of  the  primary  division  ;  but  for  the  reason  already  stated,  tbia 
is  unsatisfactory  (§  932).  By  othera,  tlio  degree  in  which  the 
two  divisions,  or  lobes  of  the  mantle,  are  united  alung  their  edge, 
is  adopted  as  the  foundiitinn  of  the  arrangement ;  this  also  ia 
unsatisfactory  for  a  similar  ruoson,  although  it  is  probably  a  more 
natural  charauter  than  the  other,  because  it  seems  to  correspond 
more  with  the  general  structure  of  the  Bnimul.  Others,  again, 
have  taken  the  degree  of  development  of  the  foot  as  their  guide  ; 
but  this,  too,  if  followed  atone,  would  lead  into  many  errora. — 
The  fact  appears  to  be,  that  it  is  necessary  to  cinsider  all  these 
characters  togclkfr,  in  attempting  to  make  a  natural  arrangement 
of  this  family  ;  and  the  Author's  recent  inquiries  regarding  the 
structure  of  the  Shell,  load  him  to  believe  tliat  this  also  will  afford 
a  character  of  great  importance, — irL-qnently  serving  to  deter- 
mine the  real  position  of  genera,  which  would  otherwise  bo 
doubtful.  For  the  present,  however,  it  will  be  desirable  to  adopt 
the  following  arrangement  into  ten  primary  divisions,  which  has 
been  proposed  by  M.  De  Blainville.  The  names  of  some  of 
these,  however,  have  been  changed  ;  to  make  them  correspond 
better  with  those  adopted  by  other  naturalists : — 

I.  The  OaruAcE^,  including  the  OyiCert  and  their  allies. 
Tliese  have  the  lobes  of  the  mantle  open  along  their  whole  length, 
but  the  body  is  concealed  by  the  adhesion  of  the  lamiuie  of  the 
gills ;  the  foot  is  altogether  absent ;  and  there  is  bnt  a  single 
add nc tor  muscle. 

II,  The  Pectinid^,  or  Peetm*  (Scallop-shells)  and  their 
allies,  which  have,  like  the  last,  the  lobes  of  the  mnntlu  open ; 


CLASRIFICATIUN    OP   LAHFXLIBRANCBUTA. 


but  the  liranchial  kmins  nre  not  adherent ;  there  b  bat  a  angle 
aildnctor  muscle  ;  imd  there  ia  usually  tlie  rudiment  of  a  foot. 

III.  Tlie  MAROAJtiTACB£,  or  Pforl-Oytier  tribe  ;  these,  alsu, 
bave  the  edges  of  tbe  two  halves  of  the  itinotle,  and  alito  of  the 
branchial  lamiute,  free,  or  not  adherent  to  cadi  other  ;  rind  there 
IB  but  a  single  adductor  muscle  ;  but  the  fout  ia  larger,  and 
a  fiyisut  ia  uauallj'  present,  by  which  the  animals  attach  thcm- 
selrea  tu  rocks,  &c 

IV.  The  Mytilacb*.  or  Miuielt,  which  have  the  lobes  of  the 
mantle  adherent  posteriorly;  the  foot  small,  and  provided  with 
a  byssus ;  and  a  double  adductor  muscle,  of  which  the  anterior  is 
small. 

V.  The  UmoNin*,  or  Freth'Water  MutieU,  which  liavo  tbe 
mantle  non-adtiert-nt,  but  which  have  the  branchial  laminiB 
united  posteriorly,  su  oa  to  fonn  a.  sort  of  siphon  for  the  exit  of 
water.      The  foot  ii*  a  large  fleshy  mn^ ;  and  there  is  no  byasus. 

In  the  preceding  Orders,  tbe  ^in^  of  the  shell  wse  very  simple  ; 
it  now  becomes  of  increased  complexity.  In  all  the  rcmainiiig 
Orders,  the  adductor  muscle  ia  double. 

VI.  The  Arcacbj),  or  Ari-i,  which  hove  the  mantle  but 
slightly  adherent  posteriorly,  but  adherent  along  the  l^wer  edge 
of  the  shell ;  the  foot  is  large ;  and  both  adductor  muscles  are  of 
considcrablt.'  size. 

VII.  The  Camaoe.«,  or  Clamp-t/iellt,  hare  tbe  mantle  still 
more  adherent,  but  always  divided  by  a  large  opening  at  the 
lower  port  for  the  passage  of  the  fout,  which  ia  of  great  size.  Tlie 
respiratory  orifices  nre  not  prolonged  into  tubes,  but  are  sur- 
rounded by  a  circle  uf  radiating  tentncula. 

Vm.  The  Cardiacea'.,  or  Coct/e  tribe,  which  linve  tbe  lobes 
of  the  mantle  still  partly  open  in  front,  but  prolonged  into  tubes* 
at  the  posterior  extremity  ;  these  MoUiisks  have  a  large  foot, 
which  they  use  for  burying  themai-lvcs  in  the  mnd, 

IX,  SoLEMi>£,  or  Solt>ni,  and  their  allies,  in  which  the  iiiautle 
is  quite  closed  in  front,  bo  as  only  to  allow  the  foot  to  pass  out, 
aud  is  prolonged  behind  into  tubes  of  considerable  length  :  which 
can,  however,  be  withdrawn  into  the  shell. 

X.  Tiie  Inclusa.  in  which  these  characters  are  atiil  further 
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tnanifi>gted ;  the  liWnWe  slicll  never  covora  tlie  whole  of  the 
buJy  ;  but  Grpqueiitty  tlio  respiratory  tubes  tliemeelves  secrete 
shelly  matter  from  their  external  surface,  forming  a  tube  with 
which  tbe  valves  are  often  blended  (§  U(i3). 


V    937.     Th 
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937.  The  shell  of  these  Mollusea  is  formed  of  two  unequal 
valves,  connected  together  by  a  hinge  on  wbieh  there  are  no 
teeth  or  ridges,  and  which  is  thereforo  of  the  simplest  character. 
The  shell  is  attached  by  the  moat  convex  of  its  valves  to  rocka, 
to  pieces  of  wood,  and  even  to  others  of  its  own  kind.  This 
attachment  is  formed  by  the  exact  adaptation  of  each  layer  of 
shell,  prolonged  beyond  the  margin  of  the  former  one,  to  the 
inequalities  ciF  the  surface  upon  which  it  lies ;  and  eometimes 
the  margin  is  actually  made  to  re-curve  haukwards,  tu  enter  some 


Fin.  AA7.— Atiatow  or  thb  ovbikii  :  V.  ont' of  t]to  TB]*n  of  the  shell :  i^.  itafabift«l 
m.anDof  (he  liibrAof  UiB  niiuillv  J  ni%  a  pnmnEt  ihf  (hs'iEhi-r  Irtbg  folt^iMl  TiAck  :  c,  adduc- 
tormuiclB:   br.  ^Ills  l  b.innullii  (.  ItmUoulhDr  pro1iuiBi!d  Ui»;  /.  Urui  i,  InteitlDe  ; 

fnrrow  by  which  it  may  hold  more  firmly.     The  animal  itself  is 
of  very  simple  structure.     No  vestige  of  a  foot  can  be  seen  ;  and 
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the  ligament  wbicli  uaitea  tlie  valves  U  of  sniaU  »se.  On 
separating  the  valveB,  tbe  four  rows  of  gills  are  observed,  fono- 
ing  what  is  called  the  (/mrd,  at  a  little  distance  from  tbe  fringed 
edge  of  the  mantle.  Tlie  adductor  muscle  is  situated  at  alxiitt 
the  centra  of  tbe  body  ;  and  the  heart  liua  between  it  and  tbe 
mass  of  tbe  viscera,  and  is  easilj'  to  be  distinguished  by  the 
brown  colour  of  its  auricle.  The  mouth  is  to  be  found  benentb 
a  kind  of  hood,  formed  by  the  union  of  tbe  two  edges  of  the 
mantle  near  the  hinge.  Tbe  ovaries  are  of  very  luge  sixe  at 
breeding  time  ;  and  one  individual  produceai,  aocording  to  Pali, 
1,200,000  eggs.  Theao  eggs  appear  to  l>e  generally  developed 
within  tbe  valves  of  the  parent ;  so  that  tbe  young  Oysters  may 
be  often  seen  swimming  slowly  in  tbe  fluid  surrounding  the  gills, 
or  attached  to  these  organs.  According  to  Ijeeuwcuboek,  each  of 
these  is  obout  l-120tb  of  an  inch  in  length;  so  that  two  millions 
of  them  closely  packed  together  would  not  occupy  above  a  cubic 
inch.  He  reckoned  from  3000  to  4000  to  exist  in  one  Oyster  at 
the  same  time.  The  principal  breeding  time  of  the  common 
Oyster  is  in  April  and  May,  when  they  cast  forth  their  young 
in  little  masses  like  drops  of  grease,  formed  of  several  united 
together  by  an  adhesive  fluid,  upon  rocks,  stones,  or  other  hard 
substances  that  happen  to  be  near ;  and  to  these  the  tpaU^ 
OS  they  ore  termed  by  6shermen,  immediately  adhere,  soon 
forming  a  thin  shelly  covering.  Very  commonly  they  adhere  to 
adult  shells ;  and  thus  are  formed  the  large  masses  termed  Utnts. 
Their  growth  is  very  rapid.  In  three  months  they  are  larger 
than  a  shilling ;  and  at  tbe  end  of  the  first  yeoi  they  have  a 
diameter  of  two  inches.  When  they  are  about  a  year  and  a  half 
old,  they  arc  reckoned  fit  for  tbe  table;  and  they  are  then  taken 
by  dredges,  and  stored  in  pits,  where  they  undergo  changes  in 
their  condition,  which  render  them  more  fit  for  the  market. 
Wlien  removed  altogether  from  their  native  dement,  they  very 
commonly  open  their  shells,  and  lose  the  water  retained  between 
them,  which  occasions  their  speedy  death  ;  but  if  placed  in 
situations  which  the  tide  occasionally  reaches,  tbey  team  to  keep 
their  shells  olosed  in  tbe  intervals.  Although  no  special  organs 
of  sensation  can  be  detected  in  them,  except  the  tentaculs  around 
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the  niout)i,  they  are  evidently  very  aueceptible  of  tlie  influence 
ot  liglit,  baviog  been  oliaurved  to  cloae  Uioir  abelU  when  the 
Bimduw  ofa  boat  passes  over  theui,  ^ 

938.  The  enormnus  number  of  OyRtera  which  exist  on  our 
shores,  mfty  be  be«t  judged  of  by  coDsidering  the  extent  of  the 
banti  which  they  form.  These  beds  occupy  portions  uf  the  sea,  in 
shallow  parts,  extending  for  miles  in  each  direction ;  and  in  some 
places,  the  depth  of  the  stratum  is  very  considerable.  A  remark- 
able growth  of  them  exists  along  the  alluvial  shorca  of  Georgia,  in 
North  America;  and  their  inHiienco  in  preventing  the  encroach- 
ments of  the  sea  is  very  important.  The  marsh  land  extends 
inwards  for  a  space  of  from  twelve  to  eighteen  miles  ;  and  it  is  so 
soft,  tliat  an  iron  rod  might  be  pushed  into  it  without  difficulty 
to  the  depth  of  18  or  20  fent.  A  great  number  of  large  creeks 
and  rivers  ore  found  meandering  through  these  marshes  ;  and  the 
bends  of  those  rivers  would  in  a  sliort  time  cut  through  the 
adjoining  land  to  such  an  extent,  tiiat  the  whole  seaboard  would 
become  a  qnogmire.  But  wherever  the  tide  directs  its  destroying 
force,  its  effects  are  counteracted  by  walls  of  living  oysters,  which 
grow  upon  each  other  from  the  buds  of  the  rivers  to  the  very 
verge  of  the  banks.  These  hUloeks  are  often  found  in  bunches 
among  the  long  grass  growing  upon  the  surface  of  th(j  soil.  They 
are  in  such  abundance,  that  a  vessel  of  a  hundred  tons  might 
load  herself  in  three  times  her  own  length.  These  bonks  are 
the  favourite  resort  of  fish  and  birds,  as  well  as  of  the  racoon 
and  some  other  quadrupeds.  The  neighbouring  inlmbitauls  will 
sometimes  light  a  fire  upon  the  marsh-grass,  roll  .i  hunch  of 
oysters  upon  it,  and  then  eat  their  contents.  This  barrier  of 
oysters,  like  rocks  of  coral,  must  offer  the  strongest  resistance  to 
the  force  of  the  tide.  Such  immense  collections  of  shells  are 
very  interesting  when  viewed  in  relation  to  Geological  pheno- 
mena; since  whole  strata  of  rock  are  often  found  entirely 
composed  of  shells  thus  aggrcgateil  ;  which  probably  occupied, 
on  the  shores  of  the  land  then  upraised  above  the  surface  of  the 
ocean,  a  position  similar  to  that  in  which  we  find  the  oyster- 
beds  at  the  present  time. 

939.  Notwithstanding   the   enormous  number   of  Oysters 
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nbich  thua  accuniulato,  tlio  rnce  would  speedily  be  extinguislied 
by  the  voracity  with  which  Man  preys  upou  tliem,  were  not  the 
destruction  counterbalanced  by  the  powcra  of  multiplication 
already  noticed.  But  Iklan  is  by  no  meana  the  only  enemy  to 
tlie  Oyster.  Its  body  serves  as  food  to  many  nutrino  ohimal*, 
which  have  various  ztiethods  of  getting  aeceaa  to  it,  in  spite  of 
its  slielly  defence ;  from  some  uf  these  it  can  secure  itself  by 
cloning  its  valves  as  soon  as  it  is  alarmed;  and  against  others 
it  lias  a  more  active  means  of  defence,  in  the  viulenl  espulsion  of 
tlie  water  included  between  them,  nliieh  (ae  it  is  itself  fijced) 
will  frequently  drive  off  its  opponent.  Various  animals  attack 
it,  also,  by  perforating  its  shell ;  and  to  these  also  it  can  oSbr  a 
passive  resistance,  by  depositing  new  shelly  matter  within.  So 
that  even  this  lowly-organised  being,  commonly  regarded  aa  one 
of  the  jnost  vegetative  of  animals,  ia  provided  by  its  Creator  with 
such  means  as  are  necessary  for  its  preservation,  and  doubtless 
also  for  its  enjnyment. 

940.  Nearly  allied  to  the  Oyster,  but  having  also  some 
points  of  resemblance  to  the  class  of  Palliohranchiata  or  Brachio- 
poda,  is  the  genus  Anomia  ;  which  ia 
remarkable  for  the  perforation  of  one 
of  its  valves  by  a  large  aperture  ;  through 
which  a  great  part  of  the  adductor 
muscle  passes,  to  be  inserted  into  b 
third  plate  (sometimes  calcareous  and 
sometimes  homy),  by  wliieli  the  animal 
adheres  to  foreign  bodies.  Tlie  valvw 
are  thin  and  of  irregular  form  ;  being 
influenced  by  the  surface  on  which  they 
grow.  Tliey  are  usually  found  attached 
to  the  sutfaco  of  other  shells,  eapecially  those  of  Oysters. 
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941.     The  Pectent,  or  Clama,  are  knnwn  by  the  regular  radi- 
Btion  of  the  ribe  from  the  atmimit  of  each  vulvo  tii  the  ciroum- 

foryticc ;  and  by  the  two  angular 
projections,  or  ears,  thiit  widen  the 
Hides  of  the  hinge.  The  shell  ia 
ofttn  very  vividly  cultured ;  and 
a  marked  difference  in  lino  ie  fre- 
qnently  observable  between  the 
two  valvee.  Tlio  animal  haa  ft 
small  oval  foot ;  and  some  speciex 
are  attached  by  a  byseus ;  whilst 
others  are  said  to  swim  freely 
through  the  water  by  the  flap- 
ping of  their  valves,  and  can 
even  regain  the  sea  by  a  motion  of  this  kind,  when  lert  upon 
tlie  sliore.  Tlie  large  species  upon  our  coast,  Pctten  maximw, 
ia  the  pilgrim's  scallop  shell,  worn  in  front  of  the  hat  by  those 
who  had  visited  the  shrine  of  St,  James  at  Composti'lla  in  Gal- 
licia,  Pectcns  are  sometimes  eaten  ;  but,  as  the  animal  is  hard 
and  indigestible,  few  but  the  poor  eniploy  it  as  an  article  of  food. 
Tlio  hollow  valve  has  been  used  ae  a  dish  ;  and  even  as  a  culi- 
nary vessel,  being  capable  of  bearing  a  considerable  heat  withont 
cracking. — Among  other  genera  of  this  family,  we  may  notice 
the  Spondifbii ;  in  which  tlie  shell  bears  a  general  resemblance 
to  that  of  the  Oyster;  but  iho  hinge  is  provided  with  two  teeth 
in  each  valve,  which  enter  into  corresponding  depreasnons  in  the 
opposite  valve.  Tlie  shell  adheres  to  solid  bodies  of  all  kinds  ; 
and  its  form  is  modi6ed  by  the  surface  of  the  objects  on  which 
it  grow«.  The  animal  is  eaten  like  the  flyster.  The  most 
interesting  peculiarity  in  this  genua  has  been  already  noticed 
{§  f  7").     Many  of  the  apeciea  are  of  very  vivid  colours. 
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942.  This  group  contains  ninny  gonera  of  much  interest ;  all 
at  tliem  agreeing  in  tlie  structure  of  tbe  slioll,  wliicb  is  composed 
internally  of  nacre,  tin d  externally  of  priftnatic  cellular  substance. 
The  most  important  is  tbe  Aviaila ;  wbiub  receives  its  name 
(meaning  little  bird)  from  tbe  wing-like  projections  near  tbo 
hinge,  which  are  very  long  in  some  Bpecies  (Fig.  590).  One 
BpccicB,  the  Avieula  margar'uifera,  produces  the  moat  valued 
Pearls,  as  well  as  the  greatest  quantity  of  SI  other- of- Pearl  (the 
latter  being  simply  tbe  nacreous  interior  of  tbe  sbell).  The 
fanner  are  separate  formations  of  a  similar  substance,  deposited 
by  the  niuDtle  at  jiarticular  spots,  in  conaequonco  of  some  itrita- 
tioD.  Various  causes  will  occasion  this  deposit.  If  grains  of 
sand  Gnd  their  way  between  the  shell  and  the  mantle,  they  are 
generally  inoruBted  by  it;  one  layer  being  thrown  around 
another,  so  that,  if  tbe  calcareous  matter  be  gradually  dissolved 
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away  by  a  wenic  acid,  a  series  of  concentric  spheres  of  memhrani- 
remain,  ilany  pearls,  however,  inclose  no  such  nucleus ;  yet 
etill  are  produced  by  mechanical  irritation  of  the  mantle.  It  has 
been  observed  that,  if  the  shell  bo  penetrated  by  boring-worms, 
pearly  matter  is  deposited  at  the  spot  perforated  ;  and  an  arti- 
ficial expedient  was  thus  suggested,  which  has  been  put  in 
practice  with  a  certain  degree  of  success.     This  was,  to  ohtaio 
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tile  shells,  nitli  the  imimals  alive,  to  mnke  perforations  in  ttiem, 
and  then  to  commit  them  to  their  native  element.  Tlie  exponae 
of  this  proceeding,  however,  haa  been  fonnd  to  exceed  the  profit 
obtained  by  it ;  especially  as  the  pearls  thus  produced  are  seldom 
pu88cs«ed  of  that  regularity  of  form,  whicli  is  on  important 
element  in  their  value.  The  beat  pearls  arc  generally  produced 
at  the  point,  where  the  attachment  of  the  adductor  muscle  cansea 
a  ronghoesa  in  the  shell.  The  gradual  change  which  takes  place 
in  the  position  of  this  muscle,  in  accordance  with  the  growth  of 
the  animal,  causes  the  dutacliment  of  the  pearl ;  and  it  is  gene- 
rally found  imbedded  iti  tlie  substance  of  the  muscle,  by  tlie 
motion  of  whoso  fibres  its  regularly  epherical  form  secma  chiefly 
occasioned. 

943.  The  formation  of  pearls  is  by  no  menna  conGned  to  the 
Atiicula  margaritifera.  Any  slioU,  univalve  or  bivalve,  willi  a 
nacreous  interior,  may  produce  them.  They  have  been  found  m 
Patella  (Limpets),  Haliotitltm,  and  Pinna;  and  more  especiall)' 
in  the  Uniot,  which  are  fresh  water  shells,  abounding  in  most 
rivers  of  the  north,*  It  is  the  Pearl  Oyster,  or  Mussel,  as  it 
has  been  termed,  which  is  most  sought,  as  furnishing  this  com- 
mercially-important nrticle  of  luxury,  Tlie  shell  exists  in  con- 
siderable banks  in  the  Gulf  of  Mannar,  on  the  shores  of  Ceylon, 
tlie  Persian  Gnlf,  and  other  parts  of  the  borders  of  the  Indian 
Ocean ;  and  also  in  the  Gulf  of  Panama,  and  on  the  east  shore 
of  California.  It  is  attached  by  tlie  byssus  to  submarine  rocks, 
usually  at  considerable  depths.  The  most  considerable  bed  is 
said  to  occupy  a  space  of  twenty  miles  opposite  Condatchy.  To 
prevent  injiirions  destruction,  the  bank  is  divided  as  it  were  into 
regular  cute ;  one  seventh  part  being  worked  every  year,  so  as 
not  to  exhaust  the  bed.  The  shells  are  brought  up  by  divert, 
who,  by  long  practice,  acquire  the  power  of  remaining  under 
water  for  four  minutes,  or  even  longer;  and  in  this  time  they 
descend  to  the  depth  of  from  four  to  ten  fathoms,  pluck  the  sheila 
from  their  attachment,  and  accumulate  about  fifty  in  a  net  miB- 


•  Tiie  Rivtr  Twf  in  Scotlind  nlTurdi  pturli  which  ire  hold  in  loltnible  «dni«- 
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pended  from  the  neck  to  receive  tlicm,  and  they  are  then  drawn 
up  OD  giving  aignnl  to  tliose  above.  Each  divt'r  can  repeat 
tliis  operation  about  fifty  times  in  one  day ;  but  it  i^  not  unconi- 
mon  to  sec,  after  aovoral  descents,  blood  streaming  from  the  nose 
and  ears.  Tbe  sbolls  are  laid  out  that  the  animals  may  die  ;  and 
when  this  has  taken  place  (wliich  is  known  by  the  opening  of 
the  shell)  the  interior  is  searched  for  pearls,  and  the  best  shells  are 
set  by  to  furnish  moll ler -of- pearl.  The  produce  of  this  operation 
is  Tery  considerable.  In  17-'8,  tbe  pearl-fishery  of  Ceylon 
yielded  the  sum  of  200,IXK)/. ;  but  the  banks  seem  to  have  been 
too  much  exhausted,  as  the  produce  of  the  aubsequunt  years 
was  much  less,  and  it  has  not  since  risen  to  the  some  amount. 

944.  Tlio  M'dlfus,  or  llammcr-oyster,  is  another  genua  which 
is  chiefly  worth  notice  on  account  of  its  singular  form  ;  the  two 
aides  of  the  hinge  being  extended  so  as  to  resemble  in  some 
degree  the  head  of  a  hammer,  whilst  tlie  valves,  elongated  nearly 
at  right  angles  to  these,  represent  the  handle.  In  the  Pema  the 
hinge  has  no  teeth,  but  several  parallel  depressions  opposite  to 
each  other  in  the  two  valves,  and  lodging  as  many  small  elastic 
ligaments. — Alany  fossil  species  of  this  character,  some  of  them 
of  great  sixe,  exist  in  the  Lias,  Oolite,  and  other  more  recent 
strata. 

945.  The  Pinna,  or  Wing-sliell,  approaches  the  Mussels  in 
many  respects.  U  has  two  equal  wedge-shaped  valves,  united 
by  a  ligament  along  one  of  their  sides ;  and  is  almost  entirely 
composed  of  the  cellular  substiinco  formerly  described  {§  869).  It 
sometimes  attains  u  considerable  size;  measuring  aa  much  as 
threo  feet  iu  length.  The  most  interestiug  peculiarity  of  this 
genus,  is  the  ii/icia,  wliicli  is  remarkably  long  and  silky.  The 
animal  fixes  itself  by  this  to  submarine  rocks  and  other  bodies ; 
and  lives  in  a  vertical  position,  the  point  of  the  shell  being  under- 
most, and  tho  base  or  edge  above.  It  even  attaches  its  byssus 
to  a  Bondy  or  muddy  bottom ;  and  in  such  situations  large  troops 
of  them  aru  found  at  the  depth  of  a  few  fathonis.  The  most 
common  species  exist  in  the  Mediterranean  ;  and  the  inhnbitanta 
of  Sicily  and  Calabria  seek  them,  not  merely  for  eating,  but  to 
gatlier  the   byssus,  of  which  a  stuff  may  be    formed    that   is 
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reniarkable  fur  its  suppleneiu  nnd  wiLrmth.  Tlic  Glaiiienta  aru 
extremely  fine,  of  perfect  equality  of  diameter  tlirougli  their 
wliolo  extent,  of  grcnt  strengtli.  mid  of  a  brilliant  and  unnlternble 
rcdilisli-browu  cdluur.  The  BDtlents  were  acijuniDted  with  this 
sort  of  stuff;  but,  in  conaequenco  of  the  diminutioD  in  tho 
nuiober  of  aniiuaU,  it  is  hecomiDg  very  scaree;  aud,  frciui  its 
expeneiveneas,  it  is  little  more  than  an  object  of  curiueity. 


Obdkr  IV.— MYTILACE«. 

946.  Id  all  tlio  Molluaka  of  this  order,  there  is  a  foot,  which 
some  species  employ  for  looomotion,  whtUt  in  others  it  Bcrres 
merely  to  draw  out,  direct,  and  fix  the  bysaus.  Tliere  are  alao 
two  adductor  muacleat  of  which  the  .interior  one  ia  often  very 
small.  The  Muuch,  properly  ao  culled,  abound  on  the  rocks  of 
our  own  coasts,  to  which  they  are  fixed  by  their  byssus ;  and 
they  are  often  closely  impacted  together.  Although  in  ordinary 
circumstances  they  have  no  tendency  to  change  of  place,  they 
seem  possessed  of  a  certain  dejjree  of  locomotive  power.  Reaumur 
mentiona,  that  in  the  aaline  marshes  an  the  sea-coast,  whore  the 
fishermen  throw  the  Mussels  at  hazard,  they  are  found  nt  the 
end  of  some  time  united  into  packets.  By  putting  them  into 
glaas  vessels,  he  observeil  that  their  mode  of  progression  con- 
sisted in  thrusting  their  tongue-like  foot  out  of  the  shell,  curving 
it,  hookiog  it  to  some  adjacent  body,  and  thus  drawing  them- 
selves forward  to  the  pnint  of  attachment.  Although  Mussels 
commonly  afford  a  very  wholesome  supply  of  food,  they  some- 
times nci^uire  very  poisonous  ])ri>perties.  II ow  tins  is  to 
bo  accounted  for,  is  yet  uncertain.  Many  instances  have 
occurred,  in  which  a  large  number  of  persons  have  been  suddenly 
attacked  with  vir)lent  aymptoms,  after  eating  Mussels  from  a 
particular  bed  ;  and  fatal  coses  have  not  been  uncommon.  Whilst 
MuBSels  in  general  attach  themselves  to  the  surface  of  rucks, 
&c.,  others  appear  to  seek  out  hollows,  and  imbed  themselves 
there.  Others  form  excnvatiuns  for  tlmniselves  in  mud;  and 
are  found  in  spots  which  are  occasion  ally  left  dry  by  the  tide. 
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947.  Tlie  Lidiodonti  are  endowed  with  tlie  power  of  per- 
forating stone  and  massea  of  coral,  aa  well  as  large  sliella  of  other 
Mollusca.  In  the  earlier  stages  of  life,  it  ia  stated  by  Cuvier. 
the  Ltthodomi  suspend  themiwlves  hy  their  bTseus ;  bot  when 
they  have  pierced  the  bodies  to  which  they  are  attached,  and 
introduced  themaeWes  into  the  cavity,  the  bys»ua  disappears. 
The  excaTBtion  does  not  seem  to  be  here  produced  by  the 
mechanical  action  of  the  shell,  which  is  not  adapted  for  such  an 
office  Nor  ia  there  any  reason  to  lltlieve  that  it  ia  occasioned 
by  a  solvent  fluid  SMreted  by  the  animal.  It  is  attributed  by 
Mr.  (.iarner  principally  to  the  currents  of  water  constantly  im- 
pelled against  the  rock  by  the  vibration  of  the  cilia ;  and  in  tliis 
eapposition  there  is  much  probability.— Tlie  lithodorae  Kliiitsels, 
as  well  as  others,  are  used  as  food  where  they  abound  ;  and 
means  have  been  taken  on  some  parts  of  the  coast,  tu  cause  them 
to  multiply.  As  with  Oysters,  it  appears  that  the  Klussets  are 
rendered  more  tender,  and  the  quality  of  their  flesli  improved, 
by  putting  them  in  places  where  the  sattncss  of  the  Bea-wat«r 
is  tempered  by  rain  or  river-water.  Accordingly,  on  the  coasts  of 
Prance  and  Italy,  regular  breeding-places  have  been  established, 
where  those  which  have  been  obtained  from  the  sea  are  cast  for 
a  time  to  improve  their  (juality,  and  where  also  the  spawn  is 
reared ;  these  are  so  arranged  as  to  communicate  with  tlie  sea, 
but  to  allow  the  interminture  of  freali  water  at  pleasure.  Like 
all  Mnllusca  which  congregate  upon  the  shores.  Mussels  serve  as 
an  artido  of  food  to  other  animals  besides  Man.  Many  sen-birds 
detach  them  from  their  situation  by  breaking  the  shell,  and  then 
feeding  fin  them.  And  there  are  MoDusca  of  higher  Orders, 
which  ore  enabled  to  pierce  their  shells,  and  which  then  suck  out 
the  soft  parts  by  their  proboscis. 

948.  A  Mollusk  allied  to  the  Mussel,  the  Mi/liliu  pol'imor- 
phu»,OT  Drci$tenapol^inrfha,  Las  been  recently  introduced  into 
this  country  ;  and  affords  an  interesting  example  of  the  complete 
naturalisation  and  rapid  multiplication  of  a  foreign  species.  This 
is  evidently  dno  to  the  variety  of  circumstances  under  which  it 
can  exist.  It  is  found  abundantly  in  the  Black  Sib,  the  Baltic, 
and  other  salt  inland  seas;    and  it  lives,  like  the  Mussel,  in 
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i^gregatidd  inasaes,  attached  to  tlie  bottom  hy  the  bysius.  Bat 
it  ia  also  found  in  ninny  uf  the  Inrgu  Uontinontal  rivers,  such  aa 
tlie  Danube,  tlie  Wolgft,  and  tlic  Rliine;  and  it  thus  aeems 
erjuttlly  eapnblf  of  living  in  freah  water.  It  was  first  discovered 
in  England  a  few  years  since  in  the  Cumniercial  Docks  of  Lundon, 
where  it  was  probably  conveyed  with  some  timber  ;  and  it  tiaa 
since  difiuaed  itself  througb  the  rivers  and  canals  uf  the  whole 
island.  Tliia  may  be  partly  accomplished  by  ita  adliesioa  to  the 
keels  of  boats. 


I 
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949.  The  Mollnaka  of  tliia  Order,  frequently  called  Freih- 
voter  Mu»»eis,  arc  for  the  moat  part  included  in  the  genera 
Aiiodon  and  Unto,  The  former  is  named  from  the  absence  of 
teeth  in  the  hinge,  wLich  haa  merely  a  ligament  along  its  entire 

length.  The  ani- 
mals arc  without 
a  byssus ;  and 
creep  over  the 
sand  or  mud  by 
nicana  of  tliuir 
largo  foot,  wliicli 
has  three  layers 
of  fibres  disposed 
indifferent  direc- 
tions, BO  that  it 
haa  cniiaiderable 
power  of  all  Bring 
its  form  and  di- 
mensions. They 
are  most  commonly  found  sunk  in  mud,  however,  with  that 
part  of  the  aperture  of  the  ahetl  which  corresponds  to  tlie  mouth 
directed  upwards.  It  haa  been  aaid  that  they  have  some  power 
of  swimming,  by  striking  the  water  with  thuir  valves.  Tlie 
Anodon  ia  viviparoua,  the  eggs  being  hatched  within  tlie  ehell  ; 
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and  thuuBands  of  young  ones  may  be  Been  in  the  winter,  with  & 
miorosco]>e,  dispersed  among  tlie  gills,  and  ojii'tiing  aad  cloaing 
their  shells. — The  Unio  rewmblea  the  Anodon  in  the  atnicture  of 
tlie  shell,  and  the  couformation  of  the  animal  ;  except  that  the 
hinge  is  more  complicated.  There  is  a  short  plate  tn  the  left 
Tilvc,  received  into  a  cavity  in  the  right ;  and  behind  this  » 
longer  plate  clusing  between  two  others  of  the  opposite  side. 
Tlieao,  like  the  Anodontes,  inhabit  fresh-water,  preferring  run- 
ning streams.  Several  luo  natives  of  this  country;  but  they 
especially  ahound  in  the  rivers  and  lakes  of  North  America. 
The  abnndancc  of  their  nacreons  lining  causes  it  somotimea  to  bo 
em])loycd  for  the  purposes  to  which  muther-of-{>carl  is  applied  ; 
and  pearia  are  occasionally  obtained  fironi  them  (§  9'I3).  The 
animal  is  of  no  value  as  food,  from  the  insipidity  of  its  tasto. 
— Some  genera  of  marine  Bhells  have  been  approximated  to  tho 
Unio ;  but  as  their  animals  are  not  known,  there  can  at  pre^inl 
be  no  certainty  on  this  point. 


Obder  VI.— ARCACE-E. 
950,  Tlie  Area  is  distinguished  by  its  equivalve  ahull,  and  by 


I 
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the  long  lino  formed  by  the  hinge,  which  is  studded  with  minnta 
teeth.  Tho  valves,  which  ore  covered  with  a  velvety  epidermis, 
do  not  meet  in  tho  middle  ;  hnt  a  space  is  left  fur  the  poaaage  of 
a  homy,  apparently  tendinous  substance,  which  seems  to  replace 
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foot,  nnd  by  whioli  tlie  animals  ore  affixed  to  submarine 

bodies.  They  reside  near  the 
shore  in  rocky  places.  Tlieto 
arc  some  species  in  tlia 
Mediterranean  at  the  pre- 
Etnt  time ;  and  otiiera  abound 
in  the  older  fossil  iTtirous 
strata  of  Italy. — In  thu 
Pectimmliu  tlio  hinge  haa 
a  similar  elongated  cbarac- 

but  it  ifl  curved  instead  of  being  straight. 


Fro.  6W.— PjcnrKcnwi. 


Order  TII.— CHAMACE^, 


^M    951.  In  this  Order  arc  included  the  largest,  and  aome  of  the 
^^noat  inert,  of  all  the  testaceous  Moltuaca,     Nearly  all  of  them 

are  attached  to  rocks  or  other 

solid  bodies,  during  the  great' 

est  part  of  their  lives ;  aiime 

by  the  ailiiesion  of  tlie  shell 

itself,  and  others  by  a  tendi^ 

nous  prolongation  of  the  fout, 

which  serves  as    a    byssus. 

TliB  shell  is  generally  more  or 

leaa  irregular  in  form,  in  con- 

sequence  of  these  adhesions; 

its  hinge  is   very  analogous 

to  that  of  Unio,  the  left  valve 

being  provided  with  a  tooth, 

and  further  back  with  a  pro- 
jecting plate,  wliich  are  re- 
ceived iuto  corresponding  prominences  in  the  right  valve.     The 

foot  is  generally  very  small,  and  the  adductor  maaclu  is  double, 

•the  anterior  one,  howoTer,  being  sometimes  rudimentary. — Tlie 
Chama  is  one  of  those  attached  by  the  shell  itself  to  rocks, 
corab,  and  even  to  masses  of  similar  shells,  in  the  manner  of 
Oysters  ;  and  the  individuals  are  thus  cemented  so  strongly  to 


Fto.  rw.^Cu'vA.  triiti  Ibti  Bhctl  remoTed. 
to  ^nw  Eht^  nrrangf^nicnl  dT  tho  mnijElD 
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each  other,  that  tliey  cannot  be  cleUclieJ  witliout  breaking  tlie 
aliells.  ThcBcare  Bubjeot to  changes  not  onlj'ofahapeUiit  of  colour, 
in  accordance  witli  ttiu  accidents  of  theit  position.  The  attached 
vaWo  i9  very  irregular,  and  takes  the  form  of  the  snrface  to  ^ioh 
it  la  applied  ;  aod  it  19  usunlly  niueh  Icfa  coloured  tliau  the  other. 
The  valves  have  a  series  of  fullaliom,  or  leaf-tike  projections,  on 
their  surface;  and  the  luxiiriancy  of  tbeao  depends  upon  the 
apneas  of  the  medium  iu  which  the  animal  exist?.  If  it  inhabit 
deep  and  placid  water,  the  expansions  will  generally  ho  of  con- 
siderable alze ;  whilst  those  of  the  individual  that  has  horns  the 
bufFetting  of  a  coniparativcly  shallow  and  turbulent  aea,  will  be 
poor  and  stunted.  This  genua  is  confined  to  the  warmer  sens; 
the  Mediterranean  being  the  locality  of  the  lowest  temperature 
where  any  species  have  been  hltlierto  found  ;  the  shells  have 
been  observed  at  various  depths,  ranging  Irou  points  near  th« 
surface  to  seventeen  fathoms. 

953.    The  Truiaene,  of  which  one  species  is  the  largest  known 
ConchiferouB  Mollusk,  is  still  more  restricted  to  warm  localities ; 

the  East  Indian  and 
Australian  seas  alone 
supplying  specimens 
of  it.  This  is  readily 
distinguished  &uni 
the  Chama  by  the 
equality  of  the  val  ves ; 
since,  instead  of  being 
fixed  by  the  adhe- 
sion of  one  of  these, 
it  is  attached,  during 
part  of  its  life  at  least,  by  n  tendinous  byssus  that  posses  out 
througli  a  channel  iu  the  anterior  part  of  the  mantle,  wlitcli  forms 
a  well-marked  groove  in  the  shell.  The  Tridncnc,  or  Giant 
Clainp-sbell,  sometimes  attains  an  enormous  weight  as  well  as 
dimension.  There  is  a  pair  in  the  Church  ofScSulpice  at 
Paris,  which  are  used  as  "  lienttieri'  (receptacles  for  holy, 
water),  and  weigh  more  tlian  GOO  pounds  ;  Lamarck  mentions 
a  specimen  in  which  each  valve  measured  three  feet  by  two ; 
so  that  the  story  of  an  oyster  which  furnished  a  dinner  to  a 
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regitnent  is  scarcely  an  exaggentioa,  as  tho  fleeh  of  these 
animals  is  commonly  luuil  as  food  wliers  tbey  abouod,  and  is  \iy 
no  means  unpalatable.  The  rcmarkalilo  ditlerenco  of  the  shell 
of  this  animal  at  different  epochs  of  its  growth,  has  given  rise 
to  the  formation  of  many  speciaa  which  have  no  real  existence. 
It  is  only  wheu  immature,  and  when  the  shell  is  comparatively 
£glit,  that  the  animal  is  attached  by  a  byssus.  This  coid,  how- 
ever, seems  rather  to  be  a  musculo- tend! nous  prolongation  of  the 
foot  itself,  than  a  fibrous  tissue  secreted  by  it  like  the  byssus  of 
a  Pinna ;  it  m  so  tough  as  tu  require  to  be  chopped  with  a  hat- 
chet, in  order  that  the  shell  may  be  detached.  As  the  animal 
approaches  adult  age,  however,  and  has  by  successive  layers 
very  much  increased  the  weight  of  the  shell,  the  byssus,  being 
no  longer  required  to  secure  it  from  injury,  disappears,  and  the 
groove  in  the  shell  is  filled  up  with  a  solid  deposit.  When  thus 
free,  it  is  said  to  be  taken  with  a  long  }'ole,  which  is  introduced 
between  tho  valves  wheu  open  ;  the  animal  immediately  closes  the 
valves  upon  it,  and  does  not  quit  its  hold  until  it  is  landed. 


Obdkr  viii._cardiace;e. 

953,  Tliis  Order,  including  the  Coeklet  and  their  allies, 
contains  several  genera,  which,  in  tlie  smallncss  and  delicacy  of 
many  of  their  shells,  and  in  the  comparative  activity  of  the 
animals  that  form  and  inhabit  them,  oiFcr  a  remarkable  con- 
trast to  those  of  the  previous  group.  The  sheila  are  all  equivaWe, 
or  nearly  so ;  they  are  furnished  with  a  regularly-toothed  hinge, 

often  of  gruat  complexity   and 
beauty  ;  and  there   ia  always  a 
double  adductor  muscle.     The 
foot  is  here  more   largely  de- 
rm. w—TcLw..  veloped  than  in  any  of  the  pre- 
vious Orders,  and  it  is  a  very 
important  organ  to  the  animals,  most  of  which  use  it  in  the  exca- 
Tation  of  hollows  in  the  sand  or  mud  of  the  shores  on  which  they 
,  reside,  as  well  as  for  progression.     The   respiratory  orifices   are 
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naiuUy  proloDged  into  tubes  (Fig.  597)  ;  which   can,  however, 
ba  dniru  within  tho  shell  by  menns  of  a  rvlractor  niusdc. 

954.  Id  the  CarJiiim,  or  Cucklv,  the  tubes  or  sijihona  are 
•bortf  r  than  in  moat  of  the  other  genera  ;  indeed  tliey  are  some- 
times reJucfld  to  mere  openings ;  and  acorcely  any  vestige  of  a 
nitraotur  nmacle  exiatt,  Tlie  foot  is  very  large,  and  ia  capable  of 
being  bent  at  an  acute  angle,  and  then  suddenly  atrnighteoecl ;  so  Ba 
to  enable  the  nninial  to  move  from  place  to  place  by  a  Buccession 
of  leaps.  But  it  ia  only  occosionatly,  that  it  serves  this  purpose. 
The  chief  use  uf  tho  organ  is  as  a  boring  instrument,  by  which 
the  atiiinal  may  penetrate  tho  sand  or  mnd,  below  the  surfaco  of 
which  it  is  usually  found.  A  very  curious  provision  exists  for 
adapting  it  to  tliia  object.  As  usually  seen,  the  foot,  when 
extended,  tapers  gradually  to  a  point ;  and,  as  its  diameter  is  at 
its  largest  point  inueh  less  than  the  breailth  ut  the  shell,  it  ia 
not  apparent  by  what  means  the  hole  that  ia  excavated  is  made 
BuSciently  large  for  the  reception  of  the  latter.  This  ia  aocora- 
pliehed,  however,  by  the  diatenaion  of  the  foot  with  water, 
through  a  tube  which  opens  just  vrithin  the  mouth  ;  and  thin 
the  fiize  of  the  borer  becomes  so  nearly  equal  to  that  uf  the 
shell,  that  (its  solid  point  first  entering  the  saud)  it  is  enabled, 
by  rotatory  motions  often  repeated,  to  excavate  a  burrow  lurgo 
enough  to  recuive  the  animal  with  ita  shell.  The  Cftrdta  are 
found  in  all  known  seas;  and  in  some  they  abound  so  much,  that 
they  become  very  important  articles  of  food  to  Man,  aa  weU  oa 
to  marine  animals.  Mr.  Kirby  mcntiona  that,  on  the  North 
Enst  coast  of  Norfolt,  an  alti'ration  in  thy  sands  baa  taken  place, 
which  has  caused  a  great  diminution  of  late  years  in  the  number 
of  boring  bivalves ;  and  that  the  quantity  of  Soles  and  other 
Flat  Fish  frequenting  the  cooat,  of  which  they  form  tho  principal 
food,  has  conacquentty  much  decreased  also. 

955.  Nearly  allied  to  the  Cnrdium  are  n  considerable  num- 
ber of  genera  of  great  interest  to  the  Conch o! ogist ;  many  of 
them  being  remarkable  fur  the  beauty  of  their  shells,  or  fur  the 
curious  situations  in  which  they  live.  The  greater  number  of 
them  inhabit  sand  or  mud;  but  there  arc  several  which  bore 
into  rocks;  and  a  few  that  burrow  in   masses  of  coral.     The 
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means  by  which  tlmy  make  tlieir  excavatioiiB,  ate  not  undarstood. 
Tiie  resembloncL-  butli  in  the  shell  and  the  animal,  among  thesQ 
Dumeroua  genera,  ia  often  eo  strong,  as  to  produce  a  difficulty  in 
tlieir  clasailicatiuti,  !m  well  as  to  rendiT  it  unDcoeBsary  to  onter 
here  into  details  reqieoting  them.  It  will  be  sufficient  to  name 
the  genera,  Ttiiiw,  Maetra,  TeUiiuiy  Dimax,  Liimna,  Pelricola, 
and  Veaerupit,  aa  including  thi;  greateat  proportion  of  the  group ; 
these  being  names  witb  which  even  the  ordinary  Shell- Collcotor 
must  soon  become  familiar,  on  account  of  the  large  proportion 
that  the  hivulvea  of  this  Order  bear  to  others,  on  almost  every 
coast. 


Order  IX.— SOLENID^. 

356,  The  Mollusks  of  tliis  Order  are  di sting aia lied  from  thoeo 
of  the  preceding,  by  the  wide  gape  of  their  shells  at  the  poste- 
rinr  extremity,  and  by  the  length  of  the  respiratory  tubes.  Their 
hahit  is  to  burrow  much  more  deeply  ;  and  theit  foot  (which  is 
of  Bmoll  9\zq)  is  made  to  project  rather  from  the  anterior 
extremity,  than  from  the  middle  of  the  body  ;  bo  that  the  fonn 
of  the  whole  ia  more  cylindrical  than  we  have  yet  seen  it,  though 
not  eu  much  so  as  iu  the  succeeding  Onler.  The  Solm,  or  Razor- 
shell,  is  a  well-known  example  of  this  gruup.  It  has  an  elongated 
ehcll,  of  wliicl)  the  hinge  is  furnished  with  distinct  teeth,  and  the 
ligament  is  altogether  external.  The  animal  butrows  in  the 
sand,  into  which  it  sinks  rapidly  on  the  approach  of  danger.  It 
seldum  or  never  i^uits  its  hole  ;  and  its  movementa  are  nearly 
limited,  therefore,  to  an  ascent  or  d('aci>nt  in  it.  This  it 
acconipli;<hes  by  means  of  its  foot,  which  it  elongates  and 
attenuates  into  a  point,  when  it  wishes  to  bore ;  contracting 
it  into  a  rounded  form,  so  aa  to  fix  it  by  its  enlargement  within 
the  hole,  when  it  desires  to  rise.  Tlio  animal  ia  sought  for  by 
fiahermea  on  some  coasts,  aa  a  bait  for  certain  fisli.  Its  burrow 
is  ofteu  recognised  by  the  little  jet  of  watiT  which  the  animal 
throws  out,  when  alarmed  by  the  shaking  of  the  sand  occasioned 
by  the  motion  of  the  fisherman  above.     When  the  tide  is  lofr. 
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the  holea  are  often  seen  in  considerable  nmnberB ;  and  thia  ia 
ftlso  tha  tiiDQ  nhea  tbo  animal  may  be  moat  easily  prooaTod. 
The  fiaberman  throwa  a  little  salt  upon  the  hole,  which  induces 
the  animal  to  ascend, — according  to  some,  by  leading  it  to  thu 
belief  that  the  tide  had  returned, — and,  according  to  others,  by  an 
irritating  effect  of  which  it  desirca  to  get  rid.  To  acize  it  when 
it  makes  its  appearance,  some  address  and  quickness  are  required; 
for  it  speedily  returns  to  its  burrow ;  and,  if  entrapped,  it* 
atrugglea  are  sufficiently  powerful  to  cause  injury  by  the  sharp 
edges  of  the  shells.  If  it  re-enter  ita  Jiolo,  fresh  pinches  of  salt 
no  longer  produce  the  same  effect;  the  animal  having  either 
learned  by  experience  that  they  do  not  indicate  the  return  of  the 
sea  above  it,  or  deeming  it  better  to  eubnnit  to  the  irritation  than 
to  expose  itself  to  capture.  The  fisherman  then  hoa  recotirso  to 
a  long  iron  crook,  which  he  ainka  pretty  deeply ;  and,  drawing  it 
out  obliquely,  carries  away  the  sand,  and  the  Solen  contained  ia 
it.  If  he  Hhoiild  fail  in  this  attempt,he  knowa  that  to  try  agun 
would  be  nseless;  since  the  animal  instantly  burrows  rapidly 
down  to  auch  a  distance,  aa  to  render  pursuit  of  this  kind  useless. 
357.  This  group  ia  connected  with  the  preceding  by  the 
Afj/B,  Liitrariii,  and  other  genera,  which  are  common  on  our 
coasts ;  and  wJiich  burrow  into  sand  or  mud.  In  the  Mya  and 
its  allies,  the  two  respiratory  siphons  are  nnitod  into  a  single 
tube,  which  ia  of  fleshy  consistence,  and  which  is  covered  by  an 
epidermis  prolonged  over  it  from  the  shell.  One  genus,  the 
Byttomia,  is  remarkable  for  possessing  a  bysaus  at  the  base  of 
its  small  foot.  Tlie  shells  of  thia  Order  are  usually  covered  with 
a  thick  epidermis,  or  liomy  akin. 


Order  X— INCLUSA. 


4 


958.  The  last  Order  ia  one  of  the  most  interesting  of  the  whole 
group,  as  regorda  the  habits  of  the  animals  compoaing  it,  and  the 
curious  varieties  of  structure  which  they  present.  The  peculiar 
disposition  of  the  mantle,  which  has  been  noticed  as  choractcriaing 
the  group   (§936),   liaa   an  evident  relation  with   the  habit« 


mcLDs  A . — pant.  AS. 


415 


of  tlie  animals  composing  it;  which  have  tlio  power  of  forming  their 
habitations,  not  only  in  aand  and  mud,  but  by  excavating  wood 
and  rock.  No  general  description  ctm  bo  given  of  the  sliella  of 
this  group  ;  for  although  they  often  bear  some  resemblance  to 
tliose  of  other  bivalves,  they  frequently  depart  from  them  so 
completely,  aa  to  leave  their  character  in  doubt,  until  the  strnc- 
turo  of  the  animal  producing  thoni  has  been  examined.  The 
tubes  cannot  in  any  instance  be  drawn  within  the  values;  and 
these  frequently  cover  but  a  enmll  part  of  the  whole  surface. 
We  then  often  find  a  kind  of  supplementary  »hel1,  formed  by  a 
calcareous  exudation,  lining  the  hollow  which  the  animal  has 
pierced  ;  and  this  sometimes  involves  the  original  shell,  so  that 
the  latter  is  entirely  lost  in  it. 

959.  As  connecting  this  Order  with  the  preceding,  and  as 
departing  least  widely  from  the  general  type  of  Bivalves,  we 
may  first  mention  the  PAolas  ;  this  has  a  shell  formed  of  two 
principal  valves,  which  leave  a  considerable  space  between  them 
at  each  end  when  they  are  closed  ;  and  of  supernumerary 
pieces,  the  number  and  position  of  which  vary  considerably. 
The  foot  issues  at  the  opening  through  the  larger  end  ;  and  the 
respiratory  siphons,  which  are  vary  long  and  extensible,  pass  out 
by  the  other.  Some  PiiolaJes  form  tlieir  cells  in  mud  or  clay  ; 
but  many  in  rocks,  and  others  tu  wood.  It  is  evident  that  a 
fleshy  foot  can  be  of  little  use  in  the  excavation  of  a  stony  mass ; 
and  the  organ  here  appears  to  serve  a  diiFerent  purpose.  The 
boring  operation  seems  to  bo  perfurraed  (in  many  cases  at  least) 
by  tlie  shell  itself,  which  has  a  rasp-liko  surface,  and  which  is 
renewed  by  vital  action  as  fast  as  it  is  worn  down.  In  order  to 
make  the  valves  rotate  backwards  and  forwards  (like  a  surgeon's 
trephine),  the  foot  is  affixed  to  the  bottom  or  end  of  the  hole, 
and  becomes  a  fixed  point  from  which  the  muscles  can  act. 
Tliey  seem  to  commence  this  operation  almost  as  soon  as  they 
quit  the  egg  ;  the  young  beginning  to  bore  the  rock  on  which 
they  ore  cast,  and  enlarging  their  cell,  which  they  never  volun- 
tarily quit,  in  accordance  with  their  own  increase  in  size.  They 
possess  a  very  curious  means  of  freeing  the  tube  from  the  rasp- 
ings of  the  rock  produced  by  their  penetration.     The  siphon 
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being  disteDded  with  water,  the  animal  Buddenly  contracts  it ; 
and  thoB  a  jet  is  produced  through  the  anterior  orifice,  which 
washes  out  the  part  of  the  cavity  occupied  by  the  aninisl ;  but, 
as  many  of  the  particles  expelled  by  it  are  deposited  before  they 
reach  the  mouth  of  the  hole,  the  passage  is  found  to  be  lined 
nearer  ita  entrance  with  a  soft  mud. 

9G0.  The  Pholadcs  evidently  prefer  such  beds,  as  are  com- 
posed of  indurated  clay,  or  soft  lime-atonea,  to  harder  lime-stnnea  ; 
though  tbey  are  ui^casionBlly  found  in  the  latter.  Hence  it  migbt 
bo  sappDSed  tliat  their  action  is  alteat/t  of  the  mechanical  nature 
just  di'scribcd  ;  but  though  it  is  certainly  of  this  kind  in  many 
instances  (as  is  proved  by  the  cylindrical  furm  of  the  perforation, 
as  aIbo  by  the  rosp-rnarks  on  ita  interior),  Fliolades  are  some- 
times found  so  imbedded,  that  they  oitild  mot  have  tnrned  in 
their  perforation. — In  some  countries  they  axv  inocli  prized  as 
food;  especially  along  the  Mediterranean  coaat.  They  posaeM 
one  remarkable  property,  which  is  not,  however,  confined  to 
them,  but  vphich  is  manifested  in  a  degree  by  other  Slolluaca ; 
this  is  their  pko^koreieenix.  It  is  said  to  be  ea  strung,  that 
persons  who  eat  them  raw,  and  in  an  obscure  or  dark  place, 
deem  to  be  swallowing  phosphorua.  Thtt  Pholadea  are  pretty 
generally  diffused  over  the  glohe.  They  usually  multiply 
around  any  spot  which  they  have  begun  to  frequent ;  the  yonng 
produced  from  the  eggs  probably  boring  near  their  parents. 
Pholadea  are  not  very  abundant  iu  a  fossil  state  ;  but  they  aro 
occasionally  found  in  tertiary  strata,  imbedded  in  the  cavities 
which  they  have  themselves  formed. 

961.  The  Teredo  is  a  genua  which  presents  many  points  of 
interert  to  the  Naturalifit,  as  well  as  to  those  who  are  practically 
affected  by  ita  destnictive  operations.  This  animal  bears  a 
general  resemblance  to  the  Pholos ;  and  it  carries  on  its  anterior 
part  a  pair  of  valves,  which  it  uses  in  the  same  manner,  as 
perforators  of  the  wood  into  which  it  bores.  When  quite 
young,  it  establishes  its  habitation  in  submerged  timber,  such  as 
ships'  bottoms,  piles,  &c,,  which  it  perforates  in  evory  direction. 
With  its  increasing  hulk,  it  enlarges  its  hole,  advancing  into  the 
wnjid  ;  but  it  docs  not  draw  the  tubes  of  the  mantle  after  it,  for 
lliey  ri'niain  where  they  were,  and  deposit  shelly  matter,  which 
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liDca  the  cavity ;  and  thus  n  complete  addltioual  tube  of  glieU  ia 
formed,  of  a  length  proportional  to  the  age  of  the  animal.*  At 
the  entrauce  of  tho  tube,  or  tlie  termination  of  the  siphons,  there 
ie  a  pair  of  pistktUt,  ur  small  valves  of  slirlly  ^truL-tun; ;  by  the 
motion  of  which  the  current  of  water  is  maintained,  that  ia 
necessnry  to  bring  a  supply  of  fooil  and  oxygcin  to  the  animal  thus 
included.  The  highest  pu'mt  at  which  they  commence  to  bore, 
w  always  some  feet  below  tlio  lowest  water-mark  ;  and  tliey 
usually  work  downwards,  Tho  orifice,  being  made  when  the 
animal  wai  young,  is  very  small,  and  often  difficult  to  perceive. 
The  beginning  of  tho  tube  ia  usually  horizontal  or  oblique  ;  and 
afterwards  it  curvea  into  a  nearly  vertical  direction.  Tho  natnra 
of  the  wood  has  u  great  influence  on  the  regularity  and  direction 
of  the  canal  which  is  hollowed  in  its  interior ;  but  tbis  is  still 
more  affected  by  the  neighbonrhood  of  other  Teredines,  to  avoid  . 
wliosc  tubes  tho  animal  will  make  sudden  curves.  It  is  diffiuiilt 
to  coniprcliend  how  it  can  become  conscious  of  their  prosimity. 
There  can  be  no  doubt  that,  in  this  iDstanco,  the  excavation  is 
effected  by  the  valves;  since  it  is  alw.iva  cylindrical,  with  very 
smooth  walls ;  and  the  shell  is  adapted,  both  by  its  sides  and 
edges,  for  rasping  and  boring. 

9lj2.  These  animals  are  among  the  most  formidable  destroyers 
of  the  works  of  Man.  When  it  w  considered  that  their  instinct 
prompts  them  to  attack  all  the  timber  wbicli  ho  bos,  for  variouij 
objects,  placed  benuath  the  surface  of  the  sea,  it  is  seen  that  the 
field  of  tbeir  operation  is  immense.  The  piles  of  bridges,  piers, 
and  harbours,  as  well  as  shipping,  are  liable  to  their  devastations ; 
and  Holland  has  been  more  than  once  threatened  with  an  innn- 
dation,  hy  the  destmction  of  the  dykes  which  they  have  effected. 
Many  vessels  have  sprung  leaks  and  foundered,  owing  to 
the  unsuspected  demolition  of  tbc  planking  of  their  bottoms  by 
the  same  means.  The  most  effectual  protection  against  their 
attacks,  is  a  metallic  sheathing ;  hut  it  is  said  that  piles  may  bo 
secured  by  the  previous  charring  of  their  surface  to  the  depth  of 
,  few  lines.     Different  species  of  Teredo  appear  to  exist  in  all 

Tl>e  louMorjr  pncH  of  tlic  ib«ll  of  ihc  Fhotat,  niiiv  probably  1m  csniidusd 
n  n  rudiment  ni  iIjd  buir  aitticliiro ;  i\ivy  vavy  L:oniiderab]>  la  number  anJ 
vnkugcmcnl  \  iidJ  »Dmcliojci  apprii  tu  form  iLo  cumucuccmruL  u(  a  tegular  Lube. 
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parts  of  tlie  world  ;  sod  oa  Ibe  coo^ta  of  Uie  Atlftotic  they  arv 
used  K  food,  their  Sesh  being  reputed  more  deticste  than  Ibat 
of  Ojhten.  According  to  Seba,  who  made  his  observations  in 
HoUaad,  certain  spedes  of  Xtreit  {§  839)  are  mortal  enemies  to 
the  Teredines,  penetrating  into  their  tubes  and  devouring  thetn. 
As  a  Britisl)  animal,  the  Teredo  ia  now  nearly  or  quite  extinct ; 
the  precautions  token  against  it  having  prevented  its  mahiplica- 
tion ;  and  new  importations  being  checked  by  the  general  use  of 
copper  sheathing. 

963.     In  the  Gatlroeiaaa,  the  valves  bear  bat  a  still  smaller 
proportion  to  the  shelly  tubo,  which  not  only  covers  the  part  of 
the  ejicavation  posterior  to  the  animal,  bnt  linis  the  whole  inte- 
rior of  the  hollow,  so  OS  to  iaclude  the  valves.     This  tnbe  is  ofteii 
foand  in  the  perforations  previously  made  by  some  other  bonng 
Mollusk,  and  also  in  natural  hollows  in  rocks,  corals,  &c. ;  but 
the  animal  has  evidently  the  power  of  exca- 
vating for  itself,  if  it  docs  not  meet  with  a  ^^ 
hole   adapted   to  it. — The  Claragdla  ia  an 
animal  of  analogous  stmcture  ;  but  one  of  ita 
valves  is  incorporated,  as  it  were,  vrith  the 
alielly  tUL>e,  the  other  remaining  free.     Ttio 
btter  appears  to  perform  by  its  movements 
the  same  kind  of  function  as  the  pallttut  of 
the  Teredo. — TIip  Asptr^Uum  departs  more 
widely  from  the  general  type,  than  any  of  the 
preceding  ;   so  that,  if  viewed   ont  rf  con- 
nexion with  them,  its  tmo  place  in  the  scale 
would  be  donbtrul.     Tlie  shell,  which  derives 
its  name  from  its  resemblance  to  the  spout  of 
a  waterinj-pot,  has  the  form  of  an  elongated 
cone,  terminating  at  the  large  end  in  a  disk, 
which  is  pierced  with  a  number  of  tubular 
orificea;  and  the  tubes  of  the  outer  row  being 
the    longest,    thcy   form   a    sort  of  corolla 
(u.  Fig.  597)  around  the  disk.     At  a  little 
distance  above  this,  two  small  valves  (Ji),  in- 
corporated in  the  subetance  of  the  tubo,  are  easily  distinguished, 
smaller  end  is  open,  and  there  is  likewise  a  little  fissure 
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nearer  the  larger  end ;  by  these  apertnreB  tlie  water  u  freely 
admitteil  to  the  interior  of  the  shell.  The  animals  or  this  genus 
are  borers.  Some  of  them  live  in  the  sand,  pinngod  down  per- 
pendicularly for  about  three-fouriiis  of  their  length,  and  sup- 
ported by  the  little  tubular  prolongations,  which  are  supposed 
to  be  filled  by  Soahy  filaments  of  tlie  mantle.  8oine,  again, 
burrow  in  stone,  others  in  wood,  and  otlicra  in  thick  shells. 

^  964.  In  regard  to  the  Geological  distribution  of  the  Lamelli- 
branchiata,  it  will  be  sufficient  (as  in  the  ca^e  of  the  Gasteropoda) 
to  say,  that  they  make  their  appearance  m  the  earliest  fosaili- 
ferouB  strata ;  and  that,  although  there  is  always  a  difference 
between  the  fossil  and  the  existing  fpeetet,  until  we  compare 
those  of  the  comparatively  racunt  gcologiuLl  periods,  tho  same 
ffiitierii  are  found  to  have  existed  in  the  ocean,  from  the  most 
ancient  times  to  tho  present.  It  is  interesting  to  remark,  how- 
ever, that  the  proportion  which  they  boie  to  the  Bivalves  of  the 
succeeding  class,  waa  very  small  in  tho  oldest  fosailiferous  rocks, 
but  has  since  been  gradually  reversed. 


CHAPTER   XIX. 
OF  THE  CLASS  OF  FALLIOBRANCHIATA. 

965.  This  Class,  altliougl;  at  prcBeat  very  limited, — both  as  ta 
the  nuiober  of  existing  siiecie^  it  includes,  and  the  small  number 
of  these  which  seem  to  be  distributed  through  the  ocean, — waa 
formerly  of  great  im)iortaDcc  ;  since  it  included  a  very  large 
proportion  oftlie  Divalve  Molhiaksoftlie  oldtr  rocks.  Although 
an  ordinary  obacrvcr  would  not  dttect  anything  in  the  structure 
of  tlio  shell,  to  jnstify  the  separation  of  this  claaa  as  distinct  from 
the  preceding,  yet  the  nocessity  for  this  division  becomes  evident, 
when  the  organisation  of  the  animal  is  examined.  The  name  of 
the  Clius  is  derived  from  the  peculiar  conformation  of  the  respira- 
tory apparatus,  which  hero  consists  of  the  mantle  itself ;  this  !a 
traTCTBed  by  blood-vessels,  which  ramily  minutely  over  its  surface ; 
and  is  furnished,  espetially  along  its  edge,  with  vibratile  cilia, 
which  produce  a  continual  current  in  the  aurrounding  water,  and 
thus  renew  it  for  the  aeration  uf  the  circulating  fluid.  In  addi- 
tion to  this  aiiigularity  of  structure,  the  organs  for  procuring 
food  offer  remarkable  peculiarities.  They  cuosist  of  two  long 
spiral  arms,  one  on  each  side  of  the  mouth  ;  the  existence  of 
which  has  given  riso  to  the  name  Bbachiopoda  or  Arm-footed, 
by  which  the  class  is  frequently  designated.  ]n  many  species, 
tht'sc  aro  capable  of  not  only  being  unrolled,  but  eitonded  beyond 
the  shell  to  a  great  distance  in  quest  of  food.  Thoy  are  usually 
furnished  with  numerous  vibratory  filaments,  for  the  more  cert-iiu 
capture  of  the  prey,  and  probably  also  for  assisting  in  the  main- 
tenance of  the  respiratory  current — an  extraordinary  provision, 
which  is  rendered  ncces.'^ary  by  the  great  depth  at  which  these 
animals  Vive,  and  the  consequent  enormous  pressure  of  the 
water  around.  All  the  existing  genera  of  this  class  are  attached, 
in  some  way  or  other,  tu  solid  bodies.     In    Tarebraiula  and 
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I.ivgula^  tliis  attaclimeDt  is  eflbcted  by  meuna  of  a  flesliy  tubular 

footstalk  ;  and  this  footstalk  ur  peduncle  passes  out,  in  the 
Terebrattiln  and  its  ollic-i,  tlirough  an  spvrturc  or  notch  in  the 
beak  of  thu  sliell  (Fig.  tiOO).     In  Orbicula,  on  the  contrary,  the 
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peduncle  is  wanting:  and  tbe  lower  vaWe  of  the  shell  itself  becomes 
the  medium  by  which  the  attachment  of  the  animal  to  the  rock 
is  aceompliBhed.  There  is  thus  the  same  kind  of  difference 
between  these  genera,  as  there  is  between  i\v:  peduitatlahid  anA 
seiiiU  Cirrhopoda, — n  Class,  of  wliicli  we  are  also  strongly 
reminded  by  the  structure  of  the  arms  of  the  Brachiopoda. 

dCG.  The  greater  part  of  the  existing  Molluska  included  in 
this  Class,  belong  to  the  genus  TereOratula  ;  of  which  about  forty 
species  are  at  present  known  to  exist,  but  of  which  several 
hundred  fossil  species  have  been  enumerated.  These  present 
themselves  in  the  very  oldest  rocks ;  and  may  be  found,  in 
greater  or  less  abundance,  in  almost  all  marine  deposits,  down  to 
the  present  time.  The  two  valves  in  Tcrebratula  are  unequal, 
one  being  nearly  flat  and  the  other  convex  ;  it  is  in  tho  latter, 
that  the  opening  ia  fonnd  for  the  transmission  of  the  pedicle ; 
but  the  former  is  still  more  remarkable  for  the  curious  internal 
apparatus  which  is  connected  with  it.  This  consists  of  a  sort  of 
slender  framework  of  shelly  substance  ;  which  projects  consider- 
ably into  tho  c!iTity  of  the  shell,  and  to  which  the  arms  just  now 
mi'ntioned  arc  attached.  Thia  framework  is  often  found  in 
fossil  siiells,  in  a  beautiful  state  of  preservation.  The  arms  of 
the  ordinary  Terebratuhe  do  not  appear  to  be  extensible  beyond 
the  ehell;  but  in  the  Ter^atula  ptitiacea  {which  is  probably  to 
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be  ranged  under  another  genus)  they  are  enomiouBlj  dcTeloped; 
and  being  quite  free  escept  at  their  origin,  they  may  be  extended 
Tar  beyond  the  shell.  When  drawn  in,  they  arc  disposed  in  six 
ur  eeven  spiral  turns.  Tlie  mechanisni  by  which  these  arms  are 
unfolded  is  very  curious.  Tlio  stem  of  each  is  tubular,  and 
coutaina  a  fluid  ;  which,  iK'ing  acted  upon  by  a  multitude  of 
muscles  forming  the  walls  of  the  canal,  is  forced  onwards  up  the 
tube,  and  thus  causes  the  arm  to  project.  We  shall  hereafter 
meet  with  a  very  similar  contrivance,  in  the  numeroOB  tubular 
feat  of  the  Echinodermata  (g  1007).  The  Terehratnlai  are 
found  in  all  seas,  from  the  polar  to  the  equinoctial,  at  a  clcptli 
of  from  ten  to  ninety  fathoms,  or  eren  more. 

967.  The  Orlrieu/a  may  bo  noticed  as  the  typo  of  the  sessile 
group.  Its  two  Talvea  diETer  considerably  in  form  and  9ze ; 
one  being  eonicnl  and  rounded,  like  the  shell  of  the  Limpet 
(with  which  it  was  formerly  confounded),  whilst  the  other  is  flat, 
with  a  fissure  in  the  centre  for  the  passage  of  a  ligament,  by 
menus  of  whieh  it  is  fixed  to  the  rocks.  The  Mollusk  has 
ciliated  arms,  rolled  up  spirally  when  withdrawn.  The  recent 
species  of  tliis  genus  are  fouu<l  attiched  to  stones,  shells,  and 
sunken  wrecks,  at  various  deptlis,  down  to  setenteen  fathoms. 
They  eometimee  are  found  in  vast  numbers  in  particular  sgiots. — 
The  Crania,  another  sessile  genus,  has  been  dredged  up  in  2^5 
fathoms'  water.  These  facts  are  of  much  interest,  when  taken  in 
eonnoction  with  the  circumstances,  under  which  the  fossil  species 
lire  found,  (t  may  be  inferred,  from  the  diminished  numbers  of 
this  class,  that  the  ocean  ie  at  present  less  fit  for  their  habitation 
than  it  fonnerly  was  :  and  perhaps  a  diminution  of  depth  is  on* 
of  the  einumstances  which  has  given  rise  to  this  change. 


CHAPTER   XX. 

OP  TUG  CLASS  OK  TUNirATA. 

9G8,  Although  the  Molluaca  are  in  general  posa^ssod  of  n 
calcareona  alie]],  Bametimes  cnTeloping  tlie  nliole  body,  and 
sometimes  inclosing  liut  n  small  portion  of  it,  no  appcamnco  of 
such  a  structure  is  prtaented  among  the  animals  of  llic  lowest 
group, — -ihc  Class  Tu.vicata.  Feeble  as  are  the  powers  of 
sensation  and  locomotion  in  a  great  proportion  of  the  Jtlolliiecoua 
tribes,  tlier  would  seem  almost  extinct  among  the  members  of 
this  gTiiiip.  The  greater  number  of  them  pass  tlicir  whole  lives 
in  one  situation,  agglutinated  by  their  external  tunic  to  submarine 
rocks,  or  attftclicl  by  a  footstalk  prolonged  from  it ;  many  species 
associate  together,  like  the  Polypifiira,  to  form  a  compound 
structure,  in  wliicli  several  individuals  ore  united  more  or  lens 
closely  ;  and  tlioao  which  have  no  63(ed  attachment  enjoy  little 
independent  locomotive  power,  bnt  are  driven  about  at  the 
n)eroy  of  the  waves.  No  beings  possessed  of  a  complex  internal 
structure,  a  distinct  stomach  and  alimentary  tnbe,  a  fiulsating 
heart  and  ramifying  vascular  apparatus,  with  branchial  append- 
ai^es  far  aerating  the  blood,  and  highly- developed  secretory  and 
reproductive  organs,  can  be  imagined  to  spend  the  period  of 
their  existence  in  a  modo  more  completely  ec^Oatiee  than  these, 

9BS.  The  animals  of  this  Class  are  entirely  enveloped  in  a 
firm  clastic  tunic  (whence  their  name),  which  is  always  provided 
with  two  orifices,  Tiie  general  form  of  the  body,  aa  well  as  the 
colour  and  consistence  of  this  tunic,  vary  considerably  in  the 
different  species.  Sometimes  it  is  globular  or  egg-shaped  ;  some- 
times narrow  and  prolonged.  The  tunic  is  often  of  leathery  or 
even  cartilaginous  firmness,  and  of  a  dark  colour;  whilst  we 
occasionally  find  it  soft,  membranous,  and  transparent,  and  of  a 
light  greenish    tint,  so  that  the  clusters  of  aniuiala  look  like 
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bunches  of  grapea.  In  the  larger  species,  additional  firmness  is 
oftcu  given  to  this  tunic,  by  tbu  agglutination  of  particlt^a  of  s&ni), 
bits  uf  gravel  or  fibcll,  or  otlior  substaoces  with  which  it  comes 
in  contact,  to  its  exterior;  and  a  complete  envelope  is  sometimes 
formed  in  this  manner,  wliitb  might  be  comparcil  to  the  shelU 
of  the  higher  Mollusea,  hut  that  it  is  altogether  derived  from 
external  sources, — the  glutinous  matter  which  unites  the  par- 
ticles together,  being  the  only  part  fumiehed  by  the  animal  itaelf. 

970.  Within  the  eitemal  tiinie  is  a  muscular  coat,  repre- 
senting the  laanth',  consisting  of  fibres  crossing  one  another  in 
various  directions,  by  which  compression  may  ho  exercised  on 
the  contents  of  the  cavity  it  surrouuds.  The  openings  which 
have  been  mentioned  as  existing  in  the  outer  uoat,  pcuetrat«  this 
one  nUo ;  and  they  are  guarded  by  muscular  fibres,  arranged  in 
a  circular  manner  around  them  ;  by  the  action  of  which  rings, 
they  may  be  entirely  closed. 

971.  The  cavity  of  the  mantle  is  principally  occupied  by  a 
large  bag,  composed  of  a  delicate  membrane,  over  which  the 
blood- vessel 8  are  minutely  distributed  ;  this  evidently  replaces 
the  gilU  of  higher  Mollusca,  and  it  is  accordingly  termed  the 
branchial  mc.  It  is  clogoly  adherent  to  the  mantle  around  one 
of  the  orifices,  which  leads  directly  into  it,  and  which  is  there- 
fore called  the  branchial  orifice  [a.  Fig.  601).  It  also  receives 
support  from  it  elsewhere ;  but  it  by  no  means  occupies  the 
whole  of  the  cavity.  There  is  a  considerable  space  at  tho 
bottom  of  it,  which  is  occupied  by  the  digestive  and  reproductive 
viscera ;  and  tlicro  is  also  a  space  in  the  neighbourhood  of  the 
second  orifice  (h),  which  servos  for  the  discharge  of  several  dif- 
ferent egMa,'  and  may  thence  be  termed  the  funnel  or  vent, — 
The  brancliiat  sac  is  probably  to  be  regarded  as  formed  by  a 
dilatation  of  the  pharynx,  or  funnel-shaped  commencement  of 
the  cesophagus ;  and  the  branchial  orifice  as  the  real  mouth. 
We  shall  hereafter  see,  that  a  very  near  approach  to  this  etme- 
ture  is  presented  by  certain  Polype?  (Fig,  'J24). 

972.  The  entrance  to  the  digestive  tube,  lies  at  the  bottom 
of  the  branchial  sac ;  and  the  alimentary  particles  are  derived 

*  Fluid  or  lolid  oiallcr  lo  ht  earriid  oul  ef  ilis  fj-iWdi, 
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from  tlie  waiter  introdui^'l  into  it  for  the  purpose  of  lespiration. 
Tlic  CBSOphugiLS  is  sliort,  and  leads  to  a  capacious  stomocli, 
Burrounded  by  olustera  of  biliary  follicles  (Anim,  Phys.  §3oll), 
tlie  rudimentary  fonn  of  a  liver.  Tlie  intestiQu  generally  makea 
one  or  two  turns  in  tbe  space  between  tbe  branchial  hoc  and  the 
mantle;  nud  terniiimlps  in  tb«  nuiglilmurliood  of  tbe  funnel. 
Tlie  ovaria  are  UBUally  largo,  and  lie  amiingsi  tlie  viBoera ;  tlioir 
excretory  duct  aUo  temiimitcs  in  the  same  situation.  Tiie  fun- 
nel thus  setveB  to  carry  out  of  tbe  cavity  of  the  mantle,  not  only 
the  fluid  stream  which  has  passed  over  tbe  walls  of  tbe  branebial 
fnc,  and  lias  served  \ia  purpose  in  aerating  the  blond,  but  also 
the  Holid  particleii  which  are  rejected  from  the  alimentary  canal, 
and  the  ova  which  are  discharged  when  mature  from  the  ovaria. 
L  973.  Between  tbe  two  orifices  there  is  a  nervous  ganglion, 

I     which  sends  filaments  to  each  of  them,  and  diatributcs  its  prin- 
1  ^    cipal  branches  over  the  general  tiurfitue  of  the 

^^^  j(rw      ™'''''t'^'      ^'^   Tgina  of  special    sensation, 

^^^B  y/M       however,  are  perceptible ;  and  tbe  only  indi- 

^^^  /C/IM       cation  of  common  sensibility  shown  by  these 

I  i^r'l       animals,  is  the  contraction  of  the    mantle 

I  J^^  1  \      **hen  they  are  touched,  by  wliiuh  tbe  water 

>  ^      X.  I.  M      contained  in  tbe  branchial  aac  le  spirted  nut, 

sometimes  to  a  considerable  distance.  Some- 
times a  number  of  them  are  so  closely  im- 
pacted together  on  tbe  rocks,  that  tho 
impression  given  to  one  causes  it  suddenly  to 
Pia.  im—NnTODs  Sri-   xetr^iot,  which  acts  also  on  the  one  next  to 

Tin    EF    Aii:lllM  -,    a.      . 

iinmchiii    oriflco   nr   It,  and  80  on  throughout  several  of  them ; 

^bII"™  -!VTJ.,:o   ""i  ""<^l'  i"  contracting  throws  out  a  quan- 

iihP  taumii  mtt  ba-    tity  of  nntcr.     After  the  oontrnctiug  force 

haa  ceased  to    operate,  the   usual  form    is 

restored  by  tho  elasticity  of  the  tunic. 

974.  No  regular  movements  of  this  kind,  however,  are  com- 
monly employed,  either  for  the  rewpinitory  process,  or  for  tha 
prehension  of  food.  A  continuous  and  equable  current  of  water 
enters  tho  branchial  orifice,  and  is  ]>ropelled  by  tbe  funnel,  with- 
out any  other  physical  agency  that  can  bo  perceived,  than  the 
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vibration  of  tho  cilia  which  cover  the  aerating  Burfaee.  It  is  from 
this  constant  action,  that  tho  unattached  species  appear  to  derive 
the  Blight  amount  of  independent  locomotive  power  which  they 
poseesa.  In  tiiese,  the  two  orifices  arc  neaally  at  the  opposite 
extremities  of  the  body  ;  and  tho  continual  suction  of  wnter  into 
one  end,  and  the  discharge  of  it  from  the  other,  will  of  conree 
tend  to  propel  the  body  forwards.  This  movement  is  naosl 
evident  when  several  are  associated  together,  all  having  their 
branchial  orifices  and  funnels  in  the  same  direction.  la  the 
Pyronma  (§  98,1),  n  number  adhere  together  eo  aa  to  form  a 
tube  closed  at  one  end,  into  the  interior  oF  wliioli  the  funnels  of 
ftll  the  indiriduab  open;  whilst  the  branchial  orifices  project 
from  the  outside  as  so  m.my  little  pa])i1l<c.  The  water  drawn  in 
through  theao  is  discharged  into  the  central  canal ;  from  the  fnd 
of  vchiuh  a  constant  stream  issues,  with  sufficient  power  to  eausH 
the  movement  of  the  mass  in  the  opposite  direction,— a  move- 
ment which  its  brilliant  phosphorescence  allows  to  be  watched 
from  some  distance. 

975.  Although  the  Tunicata  have  been  variously  placed  by 
different  Naturalists,  the  additions  which  have  been  recently  made 
to  our  knowledge  of  their  organisation  leave  but  little  doubt,  that 
their  true  place  is  on  tho  border  of  the  Sub-Kingdom  Mollusca, 
connecting  it  with  tho  Radiata.  For,  whilst  its  higher  species 
present  many  points  of  rosemblance  to  the  lower  forms  of  tlie 
Conchifero,  its  inferior  tribes  approach  equally  closely  to  tlio 
Polypifura — not  only  through  the  structure  »f  the  individuals, 
but  in  the  examples  they  present  of  the  union  of  a  number  of 
independent  beings  to  form  a  compound  animal.  So  prevalent, 
indeed,  is  the  tendency  to  this  association,  that  it  may  almost  bo 
regarded  as  the  peculiar  character  of  the  group  ;  and,  when  thus 
viewed,  it  presents  a  very  gunil  illustration  of  the  general  principle 
formerly  laid  down  (§  42,  43).  We  may  regard  the  Tunicata, 
then,  OS  an  aberrant  group  of  Mollusca  ;  engrafting,  as  it  were, 
upon  the  general  character  of  that  Sub-Kingdom,  the  peculiar 
tendency  of  the  group  of  Radiata  towards  which  it  verges.  The 
tendency  to  aggregation  exhibits  itself  among  the  Tunicata  in 
various  wavB.     Sumetiines   we    find  a  number  of  individuals 
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simply  adhering  cxMnnilly,  but  formiag  a  mass  of  n  certain 
regular  aspect.  Id  other  cases,  we  observe  several  individuals 
included  within  a  commun  envelope, — their  own  external  coats 
being  absent.  And  in  some  instances,  there  is  a  conlinuoos  cir- 
ciUation  of  blood  among  several  individuals,  through  vessela 
passing  along  a  stem,  with  which  thoy  are  all  connected  by  eliort 
peduncles  or  foot-stalks. 

976.  The  Tunicatu  may  be  better  subdivided  according  to 
the  anatomical  characters,  and  the  mode  of  existence,  of  the 
respective  spcciea,  than  by  arranging  them  according  to  their 
solitary  or  united  condition.  On  tliis  principle  two  Orders  will 
be  formed  ;  one  including  the  isolati-'d  and  aggregated  Ateidi(P  ; 
and  the  other,  the  isolated  and  aggregated  SaiptE,  The  promi' 
nent  differences  in  these  two  Orders  are  these.  In  the  Aseidim 
the  two  orifices  approach  one  .tnother  more  or  less  closely  (Fips. 
601,  l]02).  The  body  ia  cither  fixed  immediately  to  some  solid 
roosB,  or  attached  to  it  by  a  peduncle.  And  the  branchial  ap- 
piLmtua  consists  of  a  ximple  sac  or  bag,  occupying  the  greater 
part  of  the  cavity  of  the  mantle,  and  having  the  entrnnce  to  the 
cosophagus  at  its  lower  port.  In  the  Salpie  (Fig.  603),  on  tlie 
other  hand,  the  two  orifices  are  placed  at  the  opposite  extremi- 
ties of  the  body,  which  is  generally  more  elongated  than  in  the 
AsoidiiB.  They  seldom  attach  themselves  to  any  fixed  basis, 
hilt  rather  to  Boating  bodies  ;  and  many  of  them  seek  no  support 
from  other  masses,  but  trust  tliemselvcs  to  the  waters  of  llio 
ocean,  in  which  they  seem  to  have  some  power  of  spontaneous 
motion.  Instead  of  a  capacious  but  simple  brancliinJ  unc,  wu 
find  a  long  narrow  tube,  in  which  a  riband-like  fold  of  vascular 
membrane  stretches  from  end  to  end,  and  serves  as  the  special 
apparatus  for  the  aeration  of  the  blood. 

977.  It  is  among  the  solitary  Atadiee,  that  the  highest 
organisation  presents  itself,  which  occurs  in  this  family.  The 
two  orifices  are  both  evident  on  the  upper  part  of  the  body ;  but 
the  branchial  aperture  is  the  most  prominent.  Within  this  may 
be  obaervfid  a  fringe  of  tentacola,  which  are  sometimes  of  con- 
siderable length  and  minutely  divided,  sometimes  short  and 
simple.     Tlieir  office  appears  to  be,  to  guard  the  entrance  to  tlic 
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respiratory  sac ;  and  it  wontd  seem  probable  tliat  sube 
unfit  to  enter  it  are  kept  out  by  tlie  closure  of  tht;  inuecular 
riDg,  excited  througb  the  norToua  upporatua  by  lrritat,i(>n  of  tbe 
tontncula  (Anim,  Physiol.  §  43li)  ;  beyond  these,  no  organs  of 
sense  c.tu  be  detected.  Tlic  iiolitary  Aaeidi«e  ore  fuund  in  nil 
climates ;  tliey  generally  frequent  the  sliiillow  waters  of  tlie 
shore,  so  as  to  bo  occasionally  left  uncorcred  by  the  tide.  In 
sumo  localities  they  aro  bo  abundant,  us  to  afford  an  iropottimt 
source  of  nutriment  to  Fishes  ;  nnd  some  species  are  employed 
as  food  even  by  Man.  The  power  of  ejecting  the  contents  of  the 
branchial  sac  is  their  principal  means  of  defence.  Some  of  tJio 
larger  species  are  able  to  shoot  the  fluid  to  a  height  of  thre« 
feet ;  and  thus  the  person  v/hn  places  his  hand  upon  one  of  them, 
is  Tery  likely  to  receive  a  deluge  of  water  in  his  face.  We  arc 
not  justified,  however,  in  attributing  this  action  (as  some  liavo 
done)  to  any  intellifffHce  on  the  part  of  the  nnimat.  It  is  the 
only  movunient  which  these  simple  beings  can  perform  ;  and  U 
evidently  a  reflex  action,  which  any  bodily  ifritation,  whether 
internal  or  cxterniil,  will  exeitc.  Some  of  the  Ascidiio  h.iva 
the  power  of  changing  their  hue;  the  CyiiiA/o  Motniu,  for 
instance,  is  sometimes  white,  sometimes  orange,  and  sometimes 
of  flush  colour. 

978.  The  AtcuOtB  are 
netiall,  however,  solitary 
in  thuir  habits.  The  itc- 
companying  figure  repre- 
sents one  c)F  the  compoiinil 
formi ;  in  which  difibrent 
individuals  are  united  toge- 
ther by  a  common  stem,  in 
the  same  manner  as  the 
Polypes  of  the  Scrtulnria 
(Pig.  1)15).  Each  has  its 
own  heart,  respiratory  ap- 
paratus, and  digestive  system ;  but  e«ch  is  fixed  on  a  foot- 
stalk that  branches  from  a  common  creeping  stein,  through  which 
a  circulation  takes  place  that  connects  them  all.     The  inlegu- 
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ment  is  bo  Uanapurunt,  lliat  the  whole  interior  and  its  living- 
actions  may  be  observed  without  difficulty. — As  in  other  Aecidiaj, 
the  bcancliial  sac  occupies  a  large  part  of  the  cavity  of  tlie  miuitle ; 
at  the  ai<l»'4  and  poiat,  however,  a  vacant  space  exists  between 
these  two  membranes,  which  terminates  in  the  funoel.  The  aac 
in  perforatL'd  witli  four  rows  of  narrow  oval  openings,  the  edges 
of  which  are  thickened,  and  fringed  with  cluaely-set  cilia. — 
Through  these  openings,  a,  part  of  the  water  which  flows  into 
the  sac  liy  the  branchial  orifice,  escapes  into  the  space  between 
the  BOO  and  the  mantle,  and  itt  thua  discharged  immediately  by 
the  funnel.  Whntover  little  snbstnnces,  alive  or  inuniniate,  the 
current  of  water  brings,  flow  into  the  aac,  unless  stopped  by  thu 
tentacula  at  its  entrance,  which  do  not  appear  fastidious.  The 
particles  which  are  admitted  usually  lodge  l^oInewhe^e  on  the 
sides  of  the  sac,  and  then  travel  horizontally  (by  some  unseen 
agency),  until  they  arrive  at  tlie  part  of  It,  duwu  which  the  cur- 
rent proceeds  into  the  entrance  to  the  stomach,  which  U  situated 
at  the  bottom  of  the  sac.  Minute  animals  oro  often  swallowed 
alive,  and  have  Letn  observed  darting  about  in  the  cavity,  with- 
out any  apparent  injury  to  themselves,  or  to  the  animal  which 
Incloses  them,  for  some  days.  In  general,  however,  particles 
which  are  unsuttod  for  being  received  Intii  the  stomach,  aro 
ejected  by  the  sudden  contraction  of  the  mantle,  —  the  funnel 
being  at  the  same  time  closed,  so  tliat  they  are  forced  out  by  a 
powerful  current  through  the  branchial  orifice. 

979.  It  is  in  the  Circulating  apparatus,  that  the  chief  pecu- 
liarities of  those  compound  Ascidiee  present  themselves.  The 
creeping  tube  which  unites  the  individuals  of  a  group,  contoiiis 
two  distinct  canals,  which  send  off  branches  into  each  peduncle. 
One  of  these  branches  tonniuates  in  the  heart,  which  is  nothing 
more  than  a  contractile  dilatation  of  the  principal  trunk.  This 
trunk  subdivides  into  vessels,  of  which  some  ramify  over  the 
brancliial  sac.  branching  off  at  each  of  the  passages  between  the 
oval  apertures  ;  whilst  others  ore  first  distributed  to  the  stomach 
and  intestines,  and  the  soft  surface  of  the  mantle.  All  these 
rennite,  and  form  a  trunk  which  enters  the  peduncle,  and  con- 
stitutes the  returning  branch.     Tlte  cticulation  through  these 
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tubes,  however,  docs  not  take  place  constantly  in  th«  «roe 
direction.  At  sonio  periods  tlie  heart  may  be  observed  to  con- 
tntct  from  liL'liind  forwards,  m  od  to  propel  tho  lilood  in  the 
direction  just  mentioned.  After  a  short  time  the  pulsiktiona 
becomo  fainter  for  n  few  beats,  and  the  6uw  slower;  and  sud- 
denly, bnt  with  ft  slight  pause,  the  whole  uurrent  in  all  its 
windinga  la  reversed.  The  heart  gives  the  opposite  impulse ; 
tho  channel  in  the  peduncle  that  before  poured  in  tho  blood  nnw 
oorriea  it  back ;  and  the  other,  the  contrary.  These  changes 
succeed  each  other  alternately,  tho  average  time  being  the  same 
in  both  directions ;  bnt  the  period  of  each  varying  as  much  as  from 
thirty  seconds  to  two  minutes.  By  this  circulation,  all  the 
individuals  in  one  group  seem  to  be  connected.  As  in  the  com- 
pound  Polypifera,  increase  takes  place  by  sprouts  or  buds  (of 
which  a  small  one  is  seen  at  the  right  hand  of  Fig.  602)  ;  and 
the  two  streams  of  the  stem  run  through  the  bud,  before  its  organs 
are  developed.  Tho  circulation  in  each  individual  appears,  how- 
ever, to  be  independent  of  the  rest ;  for  it  continues  when  tho 
current  through  the  stalk  is  inCemipted.  Tho  stream  which 
returns  from  the  branchial  »ac  and  the  viscera,  is  then  ponred 
into  the  posterior  part  of  the  heart,  instead  of  entering  tlie 
peduncle.  Tlie  circulating  system  then  resembles  that  of  the 
isolated  Ascidim;  and  it  is  remarkable  that  the  regular  altemit- 
tion  of  the  flow  may  be  observed  in  these  also,  in  every  instonos 
in  which  the  integument  is  thin  enough  to  allow  the  ourrent  of 
blood  to  he  distinguished. 

980.  A  doser  apparent  union  between  tho  individuals  may  bo 
observed  in  the  oggrryatfil  Atcidier  ;  though  it  may  he  doubted 
whether  tiio  real  connection  is  as  intimate  as  in  tho  speeica  just 
described.  In  these  wo  find  a  large  and  variable  number  of 
individuals,  arranged  with  more  or  less  regularity  within  a  com- 
mon envelope.  Like  the  true  AacidiK,  they  are  all  filed  ;  some- 
times forming  a  slimy  crust  upon  Algie,  or  other  submarine 
bodies;  sometimes  projecting  in  conical  or  globularmaases  ;  and 
not  unfrequently  spreading  over  the  larger  isolated  species  of 
Tunicato.  They  agree  with  them,  also,  in  tho  relative  positionB 
of  the  branchial  orifice  and  the  funnel,  and  in  the  structure  of  the 
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respiratory  i-liambL-r.  TLc  individtinle  nre  occasionally  connected 
by  a  gelatinous  flesli,  like  that  wbieli  exists  in  many  of  tlio 
compound  Polypes;  and  tlirrc  ia  CTi?n  sometimes  found  a  cnlcu' 
reoiie  deposition  in  thU  connenting  Buliatance,  wliicli  would  etill 
more  closely  estaMisli  their  affinity  with  thnt  group.  It  has  been 
recently  shown,  also,  that  all  the  iudividoals  in  tliese  compound 
tnaB9C3  originate  by  germination,  or  budding,  from  a  ainglo 
one. — Botli  in  thu  solitary  and  compound  Ascidianii,  tbe  young 
animal,  wlien  It  first  issues  from  the  egg,  has  active  ponera  of 
locomotion,  being  provided  with  a  large  tadpole-like  tail,  by  the 
stroke  of  whii;li  it  is  propelled  throngh  the  water.  Tbua  a  pro- 
Tision  is  made  for  tlio  general  diffusion  of  these  animals,  wliicli 
wonld  be  otherwise  crowded  in  particular  spots. 

DSl.  The  Salpw  are  animals  of  greater  delicacy  of  organim- 
tion  than  tbe  greater  part  of  the  Ascidians.  Tliey  ore  usually 
so  transparent,  that  the  interior  stnicturo  may  be  examined 
through  their  tunic  with  little  difficulty.  They  consequently 
seldom  possess  any  decided  colour,  except  when  viewed  tn  a 
bright  sun-light  ;  and  then  they  present  splendid  iridescent  hues. 


Fin-  IH'^ — nipHcjuAn  o"in>F  THi  6ai-p.»;  J  n,  muuLIt  J  }i.  pntterlJT  "F  Knn\  {iri^JH  :/,  lircf, 
inctimmR  oUier  Tlitcra:  f . hi^ari  ;  Ar.  br*qchlfiL  no;  fh,  niaBEulnr  barKln;  n.  nprrriiia 
gnuKUiin. 

Tliey  have  all  one  dark  spot,  however;  generally  of  a  brownish- 
yellow  colonr.  Tliis,  which  has  been  termed  the  nucleus,  is 
occasioned  by  the  opacity  of  the  liver,  and  its  coloured  secretion. 
The  branchial  orifice  posaesaeB    no   tcntacnla ;    but  these  are 
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replaced  hy  a  kind  of  valve,  wbich  permiu  the  entrance  of  w&ter 
and  prevents  its  return.  By  the  constant  action  of  tlie  res]>i- 
ratory  ftpparatns,  n  considenible  degret-  of  locomotive  power  is 
obtained  for  tliese  animals,  without  any  apeciai  apparatus  for  the 
purpose,  Tliere  do  not  appear,  however,  to  be  any  sensory  orgiuis 
by  which  tlio  animals  can  be  directed  towards  their  food ;  and 
we  can  scarcely  euppoee,  therefore,  that  their  movementa  are 
governed  by  an  intelligent  will. 

982.  The  8al|ife  are  most  abundant  in  tropical  climates. 
Messrs.  Quoy  and  Gaimard  relate  having  seen  on  one  occasion,  not 
for  from  the  Ciipe  of  Good  Hope,  long  zunea  of  a  reddiah-bromi 
colour  traversing  the  iurface  of  the  ocean,  as  far  as  tlio  eye  could 
reach.  These  were  found,  on  CTamination,  to  consist  of  minute 
Salpte,  each  nut  more  than  two  or  three  lines  in  length,  aggre- 
gated togctlier  in  bands.  The  colour  was  given  by  their  nuclei, 
which  did  not  exceed  millet-eecds  in  t-ize.  These  bands  are 
driven  tlirough  the  ocean  by  the  action  of  tlie  waves ;  and  they 
seem  to  liave  a  rvniarkable  power  of  preserving  their  continuity, 
even  when  a  considerable  force  (for  animals  of  such  delicacy)  is 
applied  to  Epparate  them.  In  fact,  the  connection  ia  so  strong  in 
some  species,  that  it  is  easier  to  tear  the  nnimalu  themselves  than 
to  part  one  from  another  ;  although  their  union  is  accomplished 
only  by  the  adhesion  of  tlieir  surfaces,  or  of  little  suckers,  adapted 
to  meet  each  other,  and  not  by  any  structural  connection.  In 
other  species,  the  adhesion  is  less  pDwcrfuI ;  so  tliat  when  a  mass 
is  placed  in  a  vessel  of  water,  and  the  sides  of  it  are  smartly 
struck,  the  individuals  fall  asunder. 

983,  Nearly  all  of  the  Salpte  are  phosphorescent,  or  self- 
Inminoufi ;  and  the  small  aggregate  species  are  usually  more  eo 
than  the  large  isolated  ones.  The  bands  which  they  form  ore, 
consequently,  among  the  most  brilliant  of  those  luminous  tribes, 
which  occasionally  give  such  a  sparkling  lustre  to  the  waters  of 
the  ocean.  Tlio  Salpie,  when  thus  chained  together,  produce  the 
eflfect  of  long  rilmnds  of  fire,  sometimes  drawn  straight  in  tlie 
direction  of  the  currents,  sometimes  twisted  and  almost  doubleil 
by  the  action  of  the  waves.  One  of  the  mo^t  brilliant  combina- 
tions of  Salpce,  however,  is  that  which  forma  the  Pyrotoma.  Thia 
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ia  B  hollow  cylinder,  from  five  or  sis  to  fourteen  incliea  in  length, 
and  composed  entirely  of  minute  auiiiials  of  this  form.  Theae 
lire  aggregated  together  in  tlie  following  manner.  A  nniiiber 
unite,  like  the  radii  of  a  i^Cur,  so  ua  to  form  a  circle  whli  a  central 
spice,  into  which  the  vents  of  all  the  individu:ila  open, — their 
mouths  being  at  the  cirL-umferenue.  Several  of  tliese  circular 
clusters  are  piled  one  on  another,  the  central  aperture  of  all  of 
them  curreapoiidiDg  so  as  to  form  a  tube ;  and  through  one  end 
of  thin  tube  (the  other  being  closed)  n  constant  current  of  water 
IB  forced  out  by  the  united  ciliary  action  of  all  the  individuals, — 
thus  causing  the  moss  to  move  through  the  ocean  in  an  opposite 
direction.  The  Pyrosoma  is  never  met  with  but  in  the  open 
Bca  i  aud  then  it  often  occurs  in  troops  composed  of  a.  greftt 
number  of  these  mosses.  '^  Nothing  can  Im  more  brilliant, 
sparkling,  and  lively,  than  the  phoaphoric  light  whicli  these 
animals  emit.  Tlicy  often  form  long  trains  of  6re,  from  the 
manner  in  which  the  masses  are  disposed  in  cordons.  But  a 
more  singular  phenomenon  attached  to  this  phosphorescence  ia, 
tliat  the  colours  vary  instantaneously,  passing  rapidly  from  the 
most  lively  red  to  the  principal  tints  of  the  solar  epectrum,  to 
the  crimson  of  the  morning,  to  orange,  to  greenish,  to  azure  blue, 
aud  finally  to  opaline  yellow,  when  the  mass  is,  to  all  appear- 
ance, in  a  state  of  absolute  repose." 

984.  None  of  the  Salpu  at  present  known  are  attached  to 
each  other  by  continuous  blood- vessels,  like  those  of  the  com- 
pound Ascidiat  {§  ^79)-  It  is  remarkable,  however,  that  the 
same  alternation  in  the  direction  of  the  circulating  current  takes 
place  in  them,  aa  that  formerly  described.  In  fact  it  may  be 
regarded  as  chitraoteristic  of  the  Tuiiicata  ;  since  it  has  been 
observed  in  every  species,  in  which  the  current  of  blood  has  been 
trued. 

985.  One  of  the  most  curious  circumstances  in  the  economy 
of  the  compound  Salpee,  is  (if  thei^p  be  no  error  in  the  account 
of  it)  that  which  has  been  described  by  Chamieso  in  regard  to 
their  niodu  of  multiplication.  He  states  that  most  of  the  species 
present  themselves  under  a  double  form  ; — a  race  of  isolated 
animals  ; — and  another  nf  aggregate   masses  composed  of  nunie- 
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ruuB  indiviiliuU.  These  last  are  so  unlike  ttie  indlvidiudB  of  the 
eeparatt]  race,  that  they  might  be  regarded  as  diatinct  species. 
Nevcrtlictess  it  is  found  that  the  associated  iadiTidaab  produce 
eggs,  from  which  the  solitary  Salpa  are  developed  ;  and  thkt 
these  in  their  tnm  produce  chains  of  eggs,  from  which  the  riband- 
liku  groups  originate ; — these  last,  again,  giving  birth  to  the 
solitary  race ;  and  so  on  alternately.  Thu»,  a  Salpa  which 
diffeiB  equally  from  its  parent  and  its  own  progeny,  resembles  its 
grand-parent,  its  graud -children,  and  its  own  brethren. 


CHAPTER   XXI. 


GENERAL  CHARACTERS  OF  RADrATA. 

98G.     The  Radiated  subdivision  of  the  Animal  Kingdoai  may 

be  regarded  as,  un  the  wbuls,  n  \Kiy  natural  group.  It  iocludos 
nil  those  animals,  in  wliieh  there  is  el  regular  disposition  of  similar 
ports  around  u  common  centre,  aa  in  the  Star-fiah  (Fig.  606),  or 
Se.i-Anemone  (Fig.  f<17)'  In  the  moat  cburacteriatic  forms  of 
this  group,  tbi.'ao  parts  are  but  repetitions  of  each  other ;  and 
I  one  or  more  of  them  may  be  removed  without  injury  to  the 
f  fun I't ions  of  the  rest.  It  is  by  no  means  uncommon  to  meet 
with  Stor.fish,  which,  by  some  accident,  have  been  deprived  of 
a  ray,  and  yet  appear  to  have  euffered  but  little  inconvenience 
from  the  loss.  In  niust  of  the  Badiatn,  the  porta  so  lost  are 
replaced  by  a  new  growth  ;  and  not  unfrequenlly  it  would  appear 
that  these  parts  may  themselves  reproduce  the  whole  structure. 
Here,  then,  ia  an  important  character,  which  evidently  displays 
an  affinity  with  the  Vegetable  Kingdom.  In  Plants  we  observe 
that  the  whole  structure  is  made  up  of  an  assemblage  of  similar 
parts — tlie  leaf-buds — which  moy  almost  be  regarded  oa  dlatinct 
individuals  ;  for  though,  whilst  associated,  they  contribute  to 
form  a  structure  which  ia  common  to  all,  and  shore  alike  in  per* 
forming  the  fiinctions  of  that  structure,  yet  they  may  be  separated 
from  it  and  from  each  other  without  the  loss  of  their  vitality,  if 
placed  in  circumstances  favourable  to  their  growth  under  this 
new  condition.  Wo  shall  presently  observe  that,  in  the  Polt- 
riFEBA,  compound  structures  are  produced  by  the  association  of 
individuals,  which  have  very  nearly  the  same  relation  to  each 
ether,  and  to  the  whole  moss,  as  exists  amongst  the  buds  of  a 
tree,  and  between  these  and  the  woody  trunk  and  branches. 
987.  But  it  is  not  only  in  this  repetition  of  similar  parts,  that 
LWe  may  traceanaffinitybelwocn  thellADiATA  and  Plants.     The 
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reaembliuice  is  nianife«tei1.  also,  id  tlie  r^ular  disposition  of  these 
|i»rU  around  a  coninaoa  et-ntre,  which  may  be  termed  circular 
tymmelry.  The  tendency  to  this  kind  of  aymmetty  exists  through- 
out the  Vegetable  Kiotrdoni ;  being  most  obvious  in  the  arrBngement 
of  ihe  parts  of  the  Bower  (Vecet.  PsreioL.  J  4*3).  That  the 
Radiata  shonld  preserve  the  mode  of  development,  nhich  is  M> 
remarkably  characteristic  of  the  Vegetabl«  Kingdom,  ia  not  ear- 
pricing,  when  we  re6ert  npon  the  very  email  proporUon  which 
their  animal  functions  bear  to  those  of  organic  Ufe,  None  of 
them  poBspss  any  high  degree  of  aensibihty ;  and  whilst  miuij 
of  them  arc  fixed  like  plants  during  a  part  or  the  whole  of  their 
eiistence,  none  posaws  any  very  active  powera  of  locomotion. 

986.  Althongh  the  radiated  form  may  be  observed  in  certain 
member?  of  every  cIbk  which  has  an  undoubted  claim  to  admia- 
eion  inlo  this  group,  it  by  no  means  follows  tlmt  it  should  exist 
in  each  individual  of  those  classes.  Like  every  other  natural 
character,  it  is  subject  to  mollifications.  Tlie  species  wliicb  pre- 
sent it  in  the  most  remarkable  degree  may  be  regarded  as  thd 
ti/pleiil  forma  of  their  respective  groups  ;  whilst  others,  in  which 
it  is  less  evident  or  altogether  ah^nt,  serve  as  connecting  links 
with  those  divisions  of  the  Animal  Kingdom  which  are  formed 
upon  a  different  plan.  Thus,  among  the  roLTptPf>nA,  the  S'm- 
An0ltone,  and  many  of  the  assoeiated  animals  resembling  it, 
have  a  moat  regular  arrangement  of  similar  parts,  both  externally 
and  internally,  around  ti  common  centre.  On  the  other  baud, 
there  is  an  important  group  of  PolypcH,  which,  with  the  same 
circular  arrangement  of  the  tcutacula  or  arms  round  the  month, 
jiresenU,  in  its  more  complex  digestive  apparatus,  au  entire 
departure  from  that  regularity;  and  through  this  group  we  are  led, 
by  almost  imperceptible  gradations,  to  thu  MoLLtrscA.^ — In  like 
manner  wo  have,  in  the  Star-Jitk,  a  perfectly  symmetrical  dispo- 
sition of  all  the  organs  of  the  body.  Tim  stomach,  situated  in 
the  centre,  sends  a  prolongation  into  every  arm  ;  the  alrsnrhent 
vessels  which  arise  from  its  walls  are  united  in  a  central  ring, 
and  iro  distributed  on  a  uniform  plan  in  each  ray ;  the  nervoua 
system  has  a  similar  central  ring,  and  sends  ei\\\a\  branches  in 
every  direGtioo  ;  the  locomotive  organs  arc  the  same  in  each 


BEHERAL   CUARACTTSRS   DP    RADIATA. 


437 


diTision  of  tlie  body  ;  and  at  tlio  extremity  of  each  rny  (in  the 
Hpecies  possessed  of  viauni  orj^ne)  an  eye  of  equal  size  exists. 
But  in  the  EcAinut  (Vig.  604),  witli  nn  equally  symtnetricat 
exterior,  we  have  a  somewlint  irregular  distribution  of  thu  con- 
tained digestive  viscera.  AnJ  in  the  HoloChuria  (Fig.  608)  we 
observe  that  the  general  form  of  the  body  is  approaching  that  of 
an  Articulated  nnimal ;  allliuiigh  the  radiated  disposition  of  parts 
is  still  evident  around  the  mouth. —  Not  unfrequently  it  bappena 
that  the  Radiated  form  ia  so  completely  deported  from  in  parti- 
cular instances,  that  we  should  besitate  in  referring  the  animals 
to  ihis  group,  if  we  were  not  able  to  trace  the  links  which  con- 
nect them  with  forms  unequivocally  belonging  to  it. 

989.  In  these  remarkahio  aberrant  forms  we  perceive  indi- 
cations of  a  preaiiling  Unity  of  Design,  even  moru  remarkable 
tliun  those  furnished  by  the  beings  whose  regularity  of  structure 
is  more  apparent.  It  would  seem  hut  a  comparatively  simpit: 
matter  to  devise  certain  ti/pet  of  conformation,  and  to  sketch  out 
a  number  of  forms  presenting  slight  deviations  from  these  types. 
But  to  combine  forms  esecntially  dtaeimilar,  and  to  modify  tlia 
organs  respectively  peculiar  to  them,  so  that  their  functions  may 
go  on  with  that  perfect  harmony  which  is  essential  to  the  con- 
tinuance of  their  existence, — appears  (to  our  human  apprehension 
at  least)  a  more  striking  display  of  Creative  power ;  and  the 
regularity  of  the  original  design  becomes  still  more  wonderful, 
when  it  is  traced  hy  the  eye  of  the  Pliiloso|)hie  Naturalist, 
through  the  apparent  irregularity  of  its  resnUa.  In  this  respect 
we  may  compare  the  Organised  Creation  with  the  Solar  System  ; 
and  we  may  fearlessly  ask,  whether  tlie  mind  capable  of  enjoying 
such  contemplations,  does  not  derive  a  far  higher  eatiefactiou  from 
considering  the  principle  of  mutual  attraction  as  the  cause,  not 
tmly  of  the  regalar  movements  of  tlio  planets  round  the  sun,  but 
of  thosu  perlarbationi  which  are  balanced  against  each  other 
with  BO  lutonishing  a  precision — tlian  it  would  receive  from  the 
mere  view  of  any  unconnected  series  of  motions,  perfectly  regu- 
lar in  thomselvea,  and  destitute  of  influence  on  each  other. 

900.  There  tn  onu  very  aberrant  group,  however,  which,  if 
received  into  the  .\nim3l  Kingdom  at  all,  nmst  be  associated  with 
the  Radiata,  unless  we  create  a  ni'W  suhdivision  expressly  for  it. 
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TIlid  is  die  Sponge  tribe,  which  has  been  uaile'l  by  Blainville 
with  aoine  others  ioto  a  group,  which  he  tunus  Aumrp/ioioa,  i)r 
furm-less  aniTnals.  It  is  through  tlieac  curioiis  beinge,  that  the 
oonnectioD  between  tlie  Aninial  and  Vegetable  Kingdoms  is  most 
completely  established.  Thcao  Kingdoms  approach  eiich  other, 
not  through  the  moat  perfect  forms  of  either,  but  \iy  the  moat 
sirnptf' organised  mombers  of  each.  Among  the  lowest  Plants. 
the  greatest  indefiniteness  of  form  prevaila  ;  and  me  are  prepared 
to  exjiect,  therefore,  a  similar  indefinileneHs  in  the  lowest  groups 
of  ADimaU.  This  obviously  results,  in  both  cases,  from  the  low 
degreo  in  which  distinct  or  special  organs  are  developed.  In 
proportion  as  each  minute  division  of  the  structure  performs  all 
the  functions  exsential  to  its  life,  it  will  be  independent  of  the 
rest ;  and  the  whole  structure  will  thus  approach  the  conditioa 
of  an  inorganic  mass,  in  which  each  particle  exists  I'l/  aadjbr 
itself,  and  of  which  the  form  is  entirely  determined  by  uircum- 
atances  extemal  to  it.  The  SpoMt/m  have  a  much  closer  oudhoc- 
lion  with  the  group  tif  Radiata,  than  they  liavc  with  any  other 
divinon  of  the  Animal  Kingdom  ;  for  one  of  the  divisions  of  the 
Polypifcra  may  almost  be  regarded  as  consisting  of  Sponges 
advanced  to  a  higher  grade  of  organisation.  Wu  may,  then, 
place  them  on  the  border  of  this  group  ;  in  autb  a  position  as  to 
stand  at  tliat  extreme  edge,  as  it  were,  of  the  whole  Anim^ 
Kingdom,  which  approximates  the  Vegetable  Creation. 

^9\.  Tliere  are  certain  other  forms  of  this  group  which,  on  a 
cursory  view,  would  seem  as  little  eharactcrised  by  the  Radiated 
structure  as  the  Sponges  themselves.  When  we  look  at  a  jniUB 
of  branching  Coral  of  any  deBcriptiou  (Fig.  623),  we  at  once 
perceive  its  resemblance  in  form  to  the  productions  of  the  Vege- 
table Kingdom,  and  we  are  at  a  loss  todetectuny  regular  arrange- 
luent  of  its  parts, — still  lees  that  c'treular  symmetry  for  which 
we  are  seeking.  But  we  must  remember  that  this  structure  is 
merely  the  frame-work,  which  connects  a  number  of  individuals 
capable  of  existing  separately  ;  and  it  is  in  them,  that  wo  must 
seek  for  the  radiated  conformation.  This  we  lind  very  distinct 
in  the  Polypes  themBolvea  ;  and,  in  one  group,  it  ia  marked  in 
ithe  stony  cells  which  tiiey  form  (Fig.  619). 

^a'i.     If  wc  ascend  from  the  lowest  to  the  highest  Raduta, 
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wu  may  observe  a  progreraivo  removal  trum  tliu  Plant-like  con- 
(litiuo,  in  whtcli  tlio  simplest  of  these  beings  exUt.  This 
elev.ttion  is  muiiifttijtcd  in  two  ways  ; — in  the  gradual  complica- 
tion of  tiio  DUtritive  system ;  and  in  tlio  evolution  of  those 
powers  of  sensation  and  iiidepi'ndent  motion,  which  differ  from 
any  faculties  exhibited  by  vegetables.  We  aliall  notico  that, 
whilst  in  Sponges  the  tissue  is  noiiriahed  siinjily  by  the  intro- 
duction of  the  surrounding  fluid  into  the  channels  of  its  Hubatonce 
— a  roiidu  differing  but  Uttlo  from  the  absurption  by  the  roots 
and  general  surface  of  plants — the  Polypes  are  furnished  with  a 
regular  stomach,  and  with  preheusile  appendages  for  conveying 
into  it  solid  nutriineiit,  on  which  it  exercises  a  nttist  powerful 
digestion.  In  the  larger  and  mure  solid  Eehinudemiata,  this 
eompleiity  of  organisation  becotnos  more  diatinct ;  the  tissnea, 
instead  of  coiiHiating  •<(  ciuft  and  nearly  homogeneous  membrane, 
exhibit  ull  the  viuietie^  of  nerve  and  tniiscle,  tendon  and  liga- 
ment, distinct  vessels  and  cartilaginous  >ir  evL-n  buny  akoletons. 
The  stomach,  instead  of  being  a  simple  bag  into  which  everything 
is  introduced  that  comes  within  the  animal's  reach,  whether  it 
be  digestible  or  nut,  Is  but  the  commencement  of  a  regular  ali- 
mentary canal,  furnished  with  a  set  of  teeth  at  its  entrance  for 
the  reduction  of  the  food,  and  with  glandular  appendages  for  the 
secretion  of  the  fluids  required  in  the  digestive  process.  And 
we  even  find  distinct  organs  appropriated  to  tlie  aeration  of  ttio 
blood,  wliieh  sometimes  present  a  very  comjiluji  arrangement. 
Now  it  is  remarkable  that,  with  so  great  an  advance  in  the 
organisation  of  the  nutritive  apparatus,  we  should  find  the 
loeomotivo  and  sensorial  powers  very  little  developed  even  in 
the  highest ;  so  that  in  this  respect  tiiey  are  for  surpassed  by 
the  simpler  Articulato,  whose  general  organisation  is  much 
inferior.  Bnt  it  must  be  remembered  that  the  perfection  of  the 
locomotive  apparatus  is  the  distinguishing  or  li/piatl  character  of 
the  Articulata,  and  that  everything  is  made  subservient  to  it ; 
whilst  conformity  with  the  Plant-like  condition  seems  to  bo 
equally  the  typical  character  of  the  Riuliata ; — being  only  de- 
parted from  in  thu«e  higher  forms,  whiuh  conduct  ua  towards 
other  groups. 
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993.  In  tookiug  lit  tliu  appantius,  by  wlitch  tlie  varioui 
bodily  inovenicnta  are  effected,  that  are  concurned  either  io 
obtaining  food,  or  in  changing  tlio  place  of  tlif  entire  body,  we 
observe  it  con-tiderable  diversity  in  the  Rndiat^>d  classes.  Ib  the 
lowest,  the  whole  tissue  appears  equally  contractile ;  whilst,  in 
the  bigbeat,  a  distiDot  niuacular  structure  exists,  in  which  tbia 
contractility  specially  resides,  Tlieru  ia  nnotlier  very  remarkable 
Htructnre,  however,  which  is  widely  diSiised  through  the  group  ; 
and  which  enables  very  active  movetnents  to  be  performed  by 
animals,  in  which  no  distinct  muscular  structure  can  be  detected. 
This  is  termed  the  ciliary  apparatus ;  and,  as  its  exten9i*a 
difliiaion  through  almost  the  whole  animal  kingdom,  and  great 
importance  in  the  economy,  have  only  of  lato  been  recognised,  it 
will  be  desirable  that  we  should  pause  here  for  a  short  time,  t« 
examine  its  nature  in  some  debiil. 

994.  The  organs  termed  cilia  are  little  hair-like  filaments, 
covering  the  nurrace  and  fringing  the  edges  of  various  membranea 
both  external  and  internal,  which  are  in  contact  with  Quid  ;  and 
in  this  fluid  they  produce,  by  their  vibrations,  currents  which 
may  serve  various  important  purposes  in  the  economy  of  the 
aoimal.  In  the  active  and  free-moving  Infusorial  Animalcule, 
the  oilia  on  the  exterior  of  the  body  are  the  principal,  if  not  the 
only  organs  of  locomotion  ;  in  the  Polypes,  fixed  to  a  particular 
situation,  and  unahle  to  go  in  search  of  food,  the  currents  which 
they  produce  in  the  surrounding  element  bring  it  within  reach  of 
their  tentocula  or  arms  ;  and  in  all  animals  modified  for  respira- 
tion in  water,  from  those  simple  structures  in  which  no  particular 
division  of  the  surface  seems  appropriated  to  this  function,  to 
Fishes,  and  the  larvie  of  Batrachiii  (^481),  their  movementa 
appear  to  have  an  important  relation  with  it,  in  constantly 
renewing  the  stratum  of  water  in  the  neighbourhood  of  the 
aerating  surface.  Cilia  are  even  found  on  the  mucous  membrane 
lining  the  trachea,  and  ramifying  air-passages  of  the  higher  Verte- 
brata ;  and  thuir  use  appears  there  to  be  to  convey  the  secretious 
and  foreign  particles,  if  suuh  should  be  present,  along  the  surface. 
They  bavr  .ilwi  Wen  observed  in  the  upper  jiart  of  the  alimentary 
vaoal  of  Itt'ptilciS  tll^(^Ugllout  its  whole  ixttnt  in  tlie   Mollusva, 
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md  in  the  stomach  and  its  appendages  in  the  Asterias,  na  well 
Its  in  many  other  situations. 

995.  The  presence  of  ei/ia,  when  they  nro  moving  with 
rapidity,  can  frequently  be  inferred  only  fiom  llie  eddies  which 
they  produce  in  the  neighbouring  fluid.  Sometimes  the  retum- 
Btroke,  which  is  mode  more  alowly,  can  be  seen  when  the  direct- 
stroke  is  too  rapid  to  be  followed.  This  is  parti culnrly  the  case 
with  the  wheels  uf  the  Hotifera  (§  537),  which  appear  to  rcTolva 
continuously  in  one  direction,  from  tlie  observer  being  only  able 

trace  one  set  of  the  vibratory  movements  of  the  rings  of  cilia 
l^hich  compose  them.     In  general,   however,  the  cilia  may  be 

it  seen  when  their  motion  slackens ;  and  their  shape,  size, 
arrangement,  and  manner  oF  moving,  may  then  be  distinguished 
with  tolerable  accuracy.  Their  figure  is  that  of  slender  filaments, 
sometimes  a  little  flattened,  tapering  gradually  from  the  base  to 
the  point.  Their  size  is  extremely  variable,  the  largest  being 
abiiut  l-50l)th  of  an  inch  long,  and  the  smallest  being  stated  at 
-ISOOOtJi,  Tiiey  are  generally  arranged  in  regular  order,  some- 
times in  straight  rows,  sometimes  spirally  or  in  circles ;  and  tliey 
are  usually  set  pretty  close  together,  so  as  even  occasionally  to 
resemble  continuous  fan-like  metnbrnnes.  When  in  motion,  each 
cihum  appears  to  bend  from  its  root  to  its  point,  returning  again 
to  its  original  state,  like  the  stalks  of  com  when  depressed  by  the 
wind  ;  and  when  a  number  are  affected  in  succession  with  this 
motion,  the  appearance  of  progressLvo  waves  following  one 
another  is  produced,  as  when  a  corn-field  is  agitated  by  frequent 
gusts.  Mr.  Lister  has  described  the  action  of  tlte  cilia,  which 
surround  the  respiratory  apertures  in  the  branchial  sac  of  a  com- 
pound Ascidia  (§  978))  as  resembling  that  of  delicately-toothed 
oval  wheels  revolving  continually  in  the  same  direction  :  the 
movement  ascending  on  one  side,  and  descending  on  the  other. 
But  the  cilia  are  very  much  closer  than  the  apparent  teeth  ;  and 
the  illusion  seems  to  bo  caused  by  the  fanning  motion  whicii  is 
given  to  them  in  regular  and  quick  succession.  This  will  pro- 
duce a  aeries  of  short  waves,  of  which  every  one  corresponds  to 
&D  apparent  tooth.  The  movement  of  the  cilia  is  sometimes, 
however,  of  a  different  kiad.   The  point  of  each  describes  a  circle, 
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pvtt  BMt  JiatiBctlr.  and  wfescfc  are,  thutfaie,  aa^ntioBaUj 
lob«nlfR*du>dnf  ^E>-KiBgd(M,antWI>a(nraig: — 


I.  EcanwPBKMATA.  or  prickle  akinatJ  mmmK  Ttiii  riwii, 
iriiiefa  iBchdM  the  EdUaiu  («n-«gg  or  m-imkin),  tite  Mjterin 
(«lsr-Mi),  mnd  nanj  te«  kmwn  fomia,  dkpIaTs  the  r*dimle4 
•tenotora  in  tto  nutt  cfunctMntie  fmiD.  Tbe  bodies  of  tlicM 
kobiub  nv  enartd  with  «  &n»  integnmnit.  which  if  thicVtj 
bMat  willi  vpinca;  and  frivm  this,  the  name  of  the  CUm  ic 
4«ivtd.  Id  inany  specioa  tltia  iotegnmeiit  canrata  of  caleanoo* 
jtUtoa,  rvgiiUrljr  jointed  tngpther :  and  in  all  it  pomemea  gmter 
toDgfaocan,  thui  wr  flwwherc  ine«t  vith  in  the  Radiated  Sob- 
Kiiigdom.  Thii  i»  a  character  bj  which  tltpr  ai«  easily  recog- 
ntaod,  and  arc  well  known.  There  arc,  liowever,  >  few  Rpe«ies 
in  which  it  it  Iom  ajipan-at, — the  skin  hating  no  ^rcal^r  con- 
■i'tcnw  than  that  iit  thin  leather  ;  but  these  are  o^ocialed  «-iih 
the  ni'iri'  typi(^»l  romiH,  oa  account  of  their  similarity  in  internal 
Htniotun>. 

II.  AoALRrn«  (s^a-nettles),  the  Je1ly.6s)i  tribp.  Tiiese 
nnimnl*  nil  livit  linf^Iy,  and  ore  well-known  inhabitants  of  our 
■non.  Thoy  ciiiniBt  of  an  Pittremely  soft  gelatinons  tissue  ;  and 
thiH  i*  ran-ly  ■iipporlpd  by  any  harder  inihstancc.  They  float 
frnoljf  in  llie  water ;  nnd  some  of  them  have  considersble  locomo- 
tive piiwer.  The  common  Mediurr  exhibit  the  radiated  cha- 
rnet'T  with  p'l-at  djstiiictneis.     In  others  it  ia  leas  appitrcnt. 
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fenrly  all  of  tliem  possess  both  a  stinging  power  and  the  pro- 
perty of  pliosplioreacence. 

III.  PoLYPiFEBA.  or  polype-bearing  animals.  This  include.'! 
the  boings  commonly  termed  Zo'rph^Us,  or  Animal -Plants,  on 
accoant  of  the  reaemhlance  in  their  mode  of  growth  to  that  of 
Vegetables.  Although  the  various  forms  of  Corals,  Madrepore?, 
&c.,  which  belong  to  this  group,  are  themBelTea  of  an  irregular 
form,  the  individual  polypes  (as  alreaily  remarked  §  991 )  possess 
the  regular  radiated  conformation.  And.  as  many  sjieciea  of 
polypes  live  scpnrately,  it  is  obvious  that  we  should  look  to 
these,  and  not  to  the  structures  which  they  form,  for  the  cha- 
racter of  the  Class;  and  to  (AeiV  varieties,  for  the  choractBra  of  its 
subdivisions. 

998,  In  the  higher  species  of  all  those  group.*,  which  possess 
sufficient  firmness  and  dt'Eiiiitenesa  of  stnictnre  to  allow  of  a  ner- 
Toufi  system  being  detected,  its  form  is  found  to  correspond  with 
the  characteristic  disposition  of  other  organs.  It  consists  of  n 
circular  filament  siuTounding  the  mouth,  on  which  are  a  number 
a{ ganglia  (or  distinct  ueiitrca  of  nervous  action)  UKiially  eqnal  to 
that  of  the  segments  of  the  body,  and  disposed  at  regular  inter- 
vals. From  these,  diverging  filaments  aro  sent  nfl',  which  are 
distributed  to  the  various  organs  with  great  regularity.  From 
this  arrangement  of  the  norvoua  system,  tlie  term  Ct/do-tifurn 
(circular- nerved)  has  been  applied  to  this  division  of  the  Animal 
kingdom,  and  is  sufficiently  characteristic  of  it. 

999.  Besides  these  claRScs,  there  are  two  others,  in  which 
neither  nervous  system  nor  radiated  structure  can  be  detected  ; 
but  which  must,  for  the  present  at  least,  he  referred  to  the  sam<-' 
group,  although  not  possessing  the  radiated  structure, 

IV.  PoRiPERA,  or  animals  whose  surface  is  covered  with 
poret.  This  group  compreht-nds  the  Sponge  tribe,  and  may  b» 
considered  as  intermediate  between  Polypifera  and  Plants. 

V.  PoLYGASiBiCA,  or  many- stomached  animals.  This  name 
has  been  given  to  the  lower  of  the  two  groups  into  which,  since 
the  researches  of  Ehrenberg,  the  Infusorial  Animalcules  have 
been  divided.  It  is  believed  by  that  Naturalist,  that  they  pos- 
sess a  large  ubnvber  of  separate  digestive  cavities,  with  distinct 
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1000.  This  Class  is  unquestionably  to  be  regarded  as  tlia 
highest,  ia  point  of  complexity  oT  etructure,  among  those  nhicli 
constitute  the  Radiated  diviaion  of  the  Animal  Kingdom.  It 
ia  characterised  by  the  very  regular  disposition  of  parts  round  a 
common  centre,  which  ia  found  in  nearly  all  the  animals  com- 
posing it,  and  which  is  never  depiirted  from  in  any  remarkable 
degree  ;  but  chiefly  by  the  hard  integument,  beset  with  spines 
or  prickles,  from  which  its  name  ia  derived,  and  which  may  be 
regarded  as  its  chief  external  mark.  This  character,  however, 
is  not  presented  by  all  tbe  species,  which,  on  account  of  the 
general  similarity  of  their  organisation,  are  associated  in  the 
group  ;*  but  it  is  decidedly  absent  only  in  those,  which 
evidently  constitute  links  of  transition  towards  other  divisiona 
of  the  animal  kingfJom.  In  no  being  is  the  radiated  form  mnro 
distinctly  marked,  than  in  the  ^ffin'ia)  or  Star-fieh  (Fig.  006), 
which  is  one  of  the  best  known  species  of  this  Class.  And  it 
exists  not  only  in  its  external  aspect,  but  in  the  arrangement  of 
itg  internal  organs,  which  ore  all  disposed  with  perfect  regularity 
around  a  oommon  centre.  In  the  EeJilnut  or  Sca-Urchib 
{Fig.  604),  it  ia  equally  manifested  in  the  arrangement  of  the 
plates  which  form  its  nearly  globular  shell  (commonly  termed 
lea-egi/);  but  the  more  highly  .organised  condition  of  the  diges- 
tive apparatus  prevents  the  radial  symmetry  from  being  equally 
shown  in  the  internal  viscera.  In  the  Ilolotkuria  (Fig.  608),  it 
is  still  preserved  in  the  circular  form  of  the  body,  and  in  the 
disposition  of  the  appendages  around  the  mouth  ;  although  the 

•  Tlieiubular  («!  hcreofiet  to  he  drioibed  (g  1006)  art.  more  uniyrrmll* 
propDt  tliin  \he  tpinn^  hcnn  it  bs>  betn  pntpOHd  <<>  ifeilgnmn  the  CJih 
Cirthoilrrmala. 

•OL.  II.  NO 


OuB  t.— ECHIXIDA. 

IfXiS.  ]n  the  order  Edunida,  tbc  whole  bodj  n  indoaid 
witbb  s  luvd  sliclt,  luwdl^  of  globular  farm,  whicli  h  msde  np 
of  m  Bunba  «f  polygonal  platea.  The  structure  of  tbe  ifaefl  is 
not  ■oalogotu  to  tiiat  which  ia  found  among  tl>«  UoUtuca. 
Inalnd  of  Iwisg  vulid,  it  ia  exUentelf  porous ;  and  aeema  m  if 
it  w«re  inadn  up  of  areoiar  Uame  (Aitni.  Physiol,  f  24), 
c<m<Ktli(l3t«<i  hy  varbonato  of  lime.  The  same  kind  of  ftnictnm 
ia  met  witli  in  tlio  hard  parte  of  the  entire  group. — In  ordier  that 
H  ma;  ki%|)  pace  with  iho  growth  of  the  soft  parta,  it  ia  De>cca- 
iiary  that  the  ahoU  ahould  be  capable  of  PDlorgt'ucnt,  or  that  it 
•liould  Im)  ]H)riodicall7  thrown  off  sod  renewed,  like  that  of  tiM 
Crab.  Tlio  former  plan  ia  hero  adopted  -  and  it  ia  beautiful  to 
ohfTn  how  [lorfectly  tlio  plan  by  which  it  is  carried  into  effect 
y  ftdsptitd  tu  the  wootfl  of  this  xtriiply-organiaed  animal.  The 
■oft  pnrta  Uitig,  as  it  were,  boxed  up  within  the  shell,  it  ia 
obviuuN  that  a  innre  addition  to  the  edges  which  surround  its 
opttiiiii^  (siuih  a*  takuH  place  in  the  Mollusca),  would  rather  eoui- 
]>h<le  itH  iiielcMure  timn  add  to  the  interior  space.  But  by  the 
regulur  udditlon  uf  duw  matter  to  the  edges  uf  eaci  plate,  the 
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equaLlQ  enlargenii^nt  of  the  whole  h  provided  for,  and  room  Js 
alHu  mnde  for  thu  iiddition  of  new  plates  around  the  superior 
orifice.  From  thu  recent  observations  uf  Agusaix  it  appeiLra  that 
thcBS  new  plates  aro  developed  atcoriliug  to  a  tjiiral  arrange- 
ment ;  tbut  ie,  ft  whole  circle  is  not  formed  almultsneoaaly  ;  but 
tlie  Dew  plates  at  the  top  of  the  several  rows  are  added  in  suc- 
cession. This  is  an  interesting  fact,  as  showing  a  Htriking 
analogy  to  the  growth  of  the  leaves,  and  ports  of  the  flower,  in 
Plants.     {See  §  987,  and  Vkoet.  PursioL.  §  302.) 

1003.  The  shell  is  covered  in  the  living  state  by  a  membrane, 
which  is  sometimes  very  delicate,  Bometimes  thick  and  spongy. 
This  unites  the  bases  of  all  the  spines,  and  communicates  witli 
the  interior  of  the  shell  by  delicate  processes,  which  pass  between 
the  adjacent  edges  of  the  plates ;  it  is  by  these  processes  that 
the  new  material  is  secreted,  which  adds  to  the  dimensions  of 
eacit,  and  thus  incru.isoM  the  capacity  of  the  shul!.  Upon  looking 
to  tiie  jiort  uf  the  shell  which  surrounds  the  snpcrior  orifice,  it 
is  seen  that  the  plates  are  there  less  fully  developed  than  they 
are  below  ;  their  edges  are  not  in  aucli  firm  contact ;  and  thu 
tubercles  to  which  the  spines  ore  attached  have  often  scarcely 


Fro.  0O4-— 8HSU,  gr  EfiBiiTDili  aKSKi-DRtHrTi-,  on  IberlKht  bIi^d,  cvvBTed  wlth^tnn;  on 
ttwlefL  (ho  fploUB  nobifveii. 

made  their  appcarancp.     The  enveloping  membrane  at  this  part, 
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in  tlie  living  state,  is  softer  and  more  spongy  thiui  in  the  lower 
portion  ;  and  it  ia  in  its  substance  that  the  first  deposition  of 
calcan'ous  matter  talii's  place,  wliich  constitutes  the  origin  of  » 
new  plate.  A  careful  examination  of  a  specimen  in  progress  of 
growth  will  show  plates  in  all  stages  of  dcTelopment,  from  the 
thin  calcareous  scale  on  which  no  rudiment  of  spines  can  be  seen. 
to  tlio  solid  plate  furnished  with  bold  projectious,  tu  wiiieh  are 
attached  spines  several  incites  long.  Tlic  structure  and  origin 
of  these  spines  will  be  presently  described. 

1004.  The  shell  of  the  Echinida  is  covered  in  the  living  8tftt« 
by  tpinet,  which  ore  sometimes  very  short  and  delicate,  in  other 
instances  long  and  slender,  and  in  many  species  of  moderate 
length  and  considerable  niassireness.  These  spines  are  attached 
to  titberelta  upon  the  surface  of  the  shell,  which  are  usually  larj^ 
in  proportion  to  the  siM  of  the  organs  they  support.  The  tuber- 
cles do  not  cover  the  whole  surface,  however ;  but  they  are 
disposed  in  regular  tows  from  one  opening  of  the  shell  to  tW 
other  1  and  the  plates  from  which  they  are  developed  are  called 
luhereiilar  plates.  Between  *the  bands  of  tubercles  there  ai« 
others  almost  destitute  of  these  promineuces  ;  and  tlie  pieces 
of  the  shell  composing  them  aic  termed  amhuJan-al  plates. 
These  plates  are  usually  not  altogether  destitute  of  tubercles ; 
but  the  tubercles,  as  well  as  the  spines  which  they  bear,  are  very 
small  in  proportion  to  the  same  parts  on  the  other  series.  Tile 
ambulacral  plates  arc  perforated  by  a  largo  number  of  very 
minute  orifices,  through  which  delicate  membranous  tubes  are 
put  forth  ;  these  assist  the  animal  in  walking,  or  seizing  its 
prey,  in  the  manner  to  be  presently  described. 

1(105.  The  spines  are  united  to  the  shell  by  the  general 
enveloping  mcmhraue,  which  attaches  itself  round  their  base^; 
this  nierabrane  seems  to  have  tiie  power  of  contracting  in  all 
directions,  as  if  it  were  composed  of  muscular  fibre  ;  and  in  this 
manner  the  spines  are  caused  to  movo  towards  any  required 
point, — thoir  cup-like  banes  working  ujion  the  tubercles,  in  the 
manner  of  a  ball-and-socket  joint.  In  the  CUaru,  which  way 
be  regarded  as  the  must  perfect  of  the  Echinida,  the  spines  are 
also  attaclied  by  a  round  ligament  (exactly  like  that  of  the  hip- 
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joint  in  Man),  wliidi  h  inserted  into  u  little  depression  at  tlie 
top  of  tho  tubercle,  and  also  intc  a  small  lioUow  in  the  bottom 
■^of  the  cap.  In  tliia  manner  great  freedom  of  motion  i.s  pre- 
^Hserved  ;  and  that  degree  of  strength  is  added,  which  is  required 
^Blbr  the  vigorous  actions  performed  by  the  solid  massive  spines 
^Hef  this  animal.  The  general  enveloping  membrane  serves  not 
fffcaly  for  the  movement  of  the  spines,  but  also  for  their  nutrition. 
During  the  formation  of  the  plates,  oa  just  now  described,  they 
ahoot  out  from  its  surface  like  horns  fn)ra  the  head  of  a  stag. 
They  remain  covered,  however,  by  delicate  prolongations  of  the 
living  membrane  ;  and  by  these  new  layers  are  deposited,  one 
around  the  other,  so  that  the  diameter  and  the  length  of  tho 
spine  are  increased  at  the  same  time.  The  structure  uf  the 
spines  corresponds  with  that  of  the  ahell ;  and  it  is  remarkable 
for  the  esquisite  beauty  and  regularity  of  its  arrangement,  as  is 
seen  when  a  very  thin  traoavorse  section  is  placed  under  the 
Microscope. — The  degree  in  which  the  spines  are  employed  as 
organs  of  locomotion,  or  for  other  pnrposes,  will  vary,  of  course, 
with  their  size  and  strength.  In  tlie  CiilarU,  tbcy  seem  to  act 
as  so  many  legs ;  and  they  are  also  used  for  excavating  hollows 
in  tho  sand,  upon  which  the  animal  lies.  In  many  of  the  Ecfiitii, 
they  would  appear  too  slender  and  fragile  to  support  the  weight 
of  the  body  ;  but  it  is  to  be  remembered  that,  when  it  is  im- 
mersed in  water,  the  pressure  npon  them  will  bo  very  small.  In 
some,  howevfr,  they  are  broad  and  flat;  and  enlarge  towards 
their  extremities,  instead  of  tapering  to  a  point ;  the  animals 
posse.ssing  these  can  move  tljcmselves  in  any  direction  by  means 
of  them,  even  on  land.  In  the  ScuuUa,  the  spines  are  extremely 
minute,  but,  at  the  same  time,  v.istly  increawd  in  number  -,  each 
of  thoni  is  as  perfectly  organised,  and  its  motions  as  much 
govemed  by  the  animal,  aa  when  they  are  fewer  and  larger; 
and  hy  means  of  their  combined  action,  the  animal  can  speedily 
bury  itself  in  the  sand,  for  tho  purpose  either  of  procuring  food 
or  of  escaping  from  its  enemies. 

1006.  In  many  of  the  Echlnida,  however,  the  chief  locomo- 
tive organs  are  of  a  character  entirely  different.  From  the 
openings  in  the  ambnlacral  plates,  n  number  of  very  delicate 
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nmnbranuuB  tiibca.  eucli  of  tliom  fiirnii-betl  with  a  sucker  at  its 
nrtremity,  are  capable  of  being  pnijectjed.  These  tubes  consist 
of  two  layers  of  mu»ciilar  fibre,  the  outer  one  of  which  is  circular, 
whilst  tlie  inner  one  is  longitudinal.  Each  tnbe  is  connected 
with  a  little  vesiclu  containing  fluid,  which  is  found  within  tbe 
shell,  just  behind  tbo  minute  orifice  through  which  tbe  tube 
is  projected.  Tlie  wveral  vesicles,  which  form  five  double  rows 
(//i  ^'E-  ""S),  are  connected  by  a  set  of  vessela  adapted  to 
distend  them  with  fluid  ;  but  ovi^ry  one  seems  to  have  B  perfect 
cominand  over  ita  own  tubular  foot.  When  the  vesicle  propels 
fluid  into  it,  the  tnbe  is  projected  to  a  considerable  length ;  and 
the  bands  of  muscular  fibre  which  it  possesses  enable  it  to  be 
turned  in  any  direction,  and  to  apply  its  sucker  in  the  most 
advantageous  manner.  A^'hen  the  disteDsion  is  withdrawn,  by 
the  relaxation  of  the  walls  of  the  vesicle,  tite  longitudinal  fibres 
contract,  and  the  tube  is  shortened  with  considerable  force  ;  ti.M 
wahif  which  it  contained  flowing  back  through  the  ajierture  of 
the  shell  into  the  vesicle  behind.  In  many  species  this  apparatus 
appears  to  afford  the  principal  means  both  of  locomotion  and  of 
the  prehension  of  food.  WLen  several  tubes  are  projected  in  aoy 
particular  direction,  and  their  suckers  are  attached  to  a  fixed 
point  bi^yond,  it  is  obvious  that,  if  the  tnbcs  then  contract,  tb« 
whole  body  will  be  drawn  towards  that  point.  .Appearing,  na 
it  will  then  do,  to  tnni  upon  the  spines,  it  is  not  remarkable  that 
many  observers  should  have  regarded  the  spines  as  the  real 
instruments  of  locomotion  ;  since  the  transparency  of  the  tubes 
will  prevent  their  being  observed,  unlets  they  are  carefully 
looked  for. 

1007.  Hid  action  of  them  tubular  suekcra  may  be  well  seen 
in  the  common  Ailiriar  or  Star-fi^h ;  from  the  under  side  of 
whose  arms  they  project  in  great  numbers.  If  one  of  these 
animals  be  placed  in  a  gloss  vessel  oF  sco-water,  it  may  be  seen 
to  climb  up  its  sides  by  the  use  of  this  apparatus.  One  set  of 
suckers  is  fiKed,  and  the  animal  is  drawn  towards  them  by  tbe 
contraction  of  their  tubes  ;  it  then  takes  a  fresh  attachment  by 
a  set  which  were  previously  free ;  and  thns  the  numerous  feet 
are  all  employed,  fixing  and  detaching  themselves  alternately. 
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80  that  the  animal  gradoallj  Mcends  the  smooth  surface,  as  it 
would  the  face  of  a  eubmariuc  rock.  In  the  animals  of  this 
form,  too,  we  have  abundant  evidence  of  tlie  uae  of  the  tiihulnr 
feet  in  conveying  food  to  the  mouth.  If  tlie  Aaterias  were 
entirely  dependent  on  the  sliglit  huld  which  it  can  take  by 
bending  ita  rays,  many  aaimaU  upon  which  it  preys  would 
easily  escape  ;  but  in  this  beautiful  apparatus  of  suckers  at  the 
extremitieB  of  the  feet,  is  a  provision  for  retaining  with  great 
force  whatever  lias  been  once  entrapped,  and  for  carrying  it 
towards  the  central  moutb.  In  the  Echinut  these  tubes  arc 
inucli  longer,  and  would  i^eem  to  act  like  the  tentacula  of  the 
Polypes, — floating  loosely  in  the  water,  ready  to  attach  their 
Slickers  to  any  animal  tliat  in  its  active  movemonts  niny  orosa  the 
field  whicli  they  command.  Wtien  a  single  foot  has  gained  an 
attachment,  others  are  speedily  brought  to  its  assistance ;  and 
the  unlucky  victim  is  soon  secured.  That  the  Ecliini  use  their 
tubular  feet  for  progression  also,  is  evident  from  the  fact  tliat,  if 
placed  in  a  basin  of  water,  they  ara  not  unfrequently  found 
within  a  short  time  perambulating  its  margin. 

1008.  Besides  these  tubular  feet,  there  exists  another  series 
of  appendages,  so  remarkable  in  their  character,  that  tliey  have 
been  suppoaed  to  be  separate  animals  parasitic  upon  the  Star- 
fish and  Ecliinus,  and  have  been  described  as  such  under  the 
name  of  Pediccilaria.  Each  consists  of  a  stem,  bearing  at  its 
summit  a  sort  of  forceps  of  calcareous  matter,  not  unlike  a  crab's 
claw,  except  that  the  two  (sometimes  three)  blades  are  equal  and 
similar.  When  the  point  of  a  fine  needle  is  introduced  between 
the  blades,  which  ore  for  the  most  part  open  in  a  fresh  and 
vigorous  specimen,  they  instantly  close  and  grasp  it  with  con- 
siderable force.  The  particular  use  of  these  prehensile  organs  is 
not  evident.  Tliey  are  not  confined  to  the  neighbourhood  of  the 
mouth;  but,  where  they  exist  at  all  {for  it  is  not  in  every 
species  that  they  are  found),  they  are  disposed  over  the  greater 
part  of  the  surfaee,  often  forming  dense  groups  around  the 
spines. 

1009,  In  all  the  Echinlda  the  alimentary  canal  furins  a  long 
tube,  possessing  two  orifices.     We  shall  presently  find  that  the 
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rolatiTC  puaitian  of  tliesc  orifitca  iinilergoes  irnportint  variations 
in  the  different  species.   The  intestinal  tube  usually  mokes  about 
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b,  ffupbigne;  ',  slonlAcb.Dt-flnt  portion  of  Iho  ItilnlliK:  -f,  [pt«lliu]  lube;  r.u^vji 
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two  turns  witliin  the  sliell ;  and  it  is  attaclied  to  its  walla  by  a 
fold  of  tfae  raembranc  that  lines  tlie  general  cavity.  Tliia  mem- 
branouB  fold  contiiina  distinct  blood-vcasclB,  by  which  the  nutri- 
tive matter  seems  to  be  nb«orbed  from  the  digestive  cavity  ; 
and  tliPBB  blood-vcBPcla  form  pnrt  of  a  complex  system,  by  which 
the  abeorbcd  fluid  is  distributed  over  the  whole  hodyi  We  have 
in  these  nnimale,  too,  a  distinct  provision  for  the  aeration  of  their 
fluid,  by  its  csposnre  to  n  constantly- renewed  layer  of  water, 
Tlie  whole  cavity  of  the  ahell,  except  the  portion  occupied  by 
the  intestinnl  tube  and  its  appendages,  scema  to  be  one  greftt 
respiratory  chamber.  Water  is  admitted  to  it  from  without ; 
and  its  lining  membrane,  on  which  the  blood-vessels  are  minutely 
distributed,  is  covered  with  cilia,  by  the  vibrations  of  which 
the  fluid  covering  its  surface  is  oontinnally  renewed,  and 
the  blood  thua  obtains  a  conalant  supply  of  oxygen  from   the 


atmosplieric  air  diffused  througli  tlie  waters  of  the  oci^aii.  The 
fluid  is  introduced  into  tbe  cavity  by  teu  tcspiratory  tubes, 
whiub  ore  placed  sroiuid  the  moutb,  and  whicli  bear  a  strong 
resemblance  to  tbe  tentncula  of  tbe  Sea-Anemone  (Fig.  <il7)-  In 
the  neigbbonrhnod  of  tlie  other  tt-rminatidn  of  the  alimentary 
tube  are  situated  the  ovaries,  which  open  by  separate  orifices 
around  the  vent,  just  as  du  those  of  the  Medusa  around  the  single 
aperture  of  its  stomach.  Tfaeae  oyaries  periodically  enlarge  to 
a  considerable  size  ;  and  in  some  species  they  are  used  aa  food, 
being  termed  the  roe  of  the  Sea-egg,  In  ancient  Rome  these 
parts  of  the  Echini  constituted  a  ravouritn  dish  at  tbe  tables  of 
the  great.  It  is  not  yet  satisfactorily  known,  what  degree  of 
development  the  germs  acquire,  before  quitting  the  parent. 

1010.  Many  of  the  animals  of  this  group  arc  provided  with 
a  very  complex  masticating  apparatus,  consisting  of  five  hard 
and  sharp  teeth,  which  arc  put  in  motion  by  a  powerful  set  of 
muscles ;  these  take  their  origin  chiefly  from  five  plates  which 
project  around  the  mouth  into  the  cavity  of  the  shell.  The 
teeth  work  in  bony  sockets  or  jawa,  which,  when  fijted  together 
in  their  natural  positions,  forin  a  five-sided  conical  mass  (Fig. 
605,  e,  e),  aptly  enough  compared  by  Aristotle  to  a  lantern,  and 
frequently  described  by  modern  writers  under  the  name  of  the 
"  lantern  of  Aristotle."  This  complex  machine  consists  of 
tw^nty-fivo  pieces,  moved  by  thirty-five  muscles.  It  would 
seem  to  constitute  a  very  powerful  mill,  in  which  the  food  is 
speedily  riiduced  to  fragments.  Regarding  the  nature  of  their 
aliment,  however,  there  is  still  some  uncertainty;  but  there  seems 
reason  to  believe,  that  small  Crustauea  and  Mollusca  constitute 
tiieir  chief  food  ;  but  it  is  not  improbable  that,  like  others  of  the 
class,  they  are  omnivorous,  and  can  digest  almost  any  organio 
matter  that  comes  within  their  reach. 

1011.  The  two  most  important  genera  of  this  Order  are  the 
Cidarit  and  tbe  Eekinut.  The  former  is  usually  regarded  as 
the  most  highly  organised  of  the  entire  class ;  its  spines  being 
proportionally  few  and  powerful,  and  being  connected  with  their 
tubercles  by  a  mode  of  attachment  superadded  to  those  which 
we  find  elsewhere  (f  1005).     The  Echinus,  however,  is  the  best 
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kuDwn  of  these  gniera,  in  tonseqaenee  of  its  more  extensive 
geographical  distribution,  and  its  abundance  in  the  places  it 
fre<]ueiit8.  One  species,  found  on  the  const  of  Ireland,  has  the 
power  of  excavating  for  itself  hollows  in  the  limestone  rock  on 
which  it  liea  ;  but  by  whjit  means  it  does  »o  is  uncertain. — In 
the  Cli/peaiter  and  •^ciitclla,  the  shell  is  more  or  less  flattened  ; 
and  ia  sometimes  divided  by  vertical  partitions,  so  us  in  some 
degree  to  resemble  a  Star-fish.  At  the  same  time,  tbe  vent 
leaves  its  centnil  position  on  the  npper  surface,  and  ipproocbee 
tbe  mouth,  which  still  retains  its  central  position  below.  In 
tbe  Spatangut,  or  Heart-Urchin,  common  on  many  of  our  anndy 
shoi«s,  tbo  radiated  fonn  is  considerably  departed  from. — Tbe 
bIicH,  instead  of  being  round,  is  oval ;  and  it  is  often  much  pro- 
longed in  one  direction,  so  that  the  radial  disposition  of  its  parte 
gives  place  to  a  bi-Iateral  symmetry.  We  here  find  neither  the 
moutb  nor  the  vent  occupying  a  central  position.  Of  the  habits 
of  tbo  Spatanffi  little  is  known.  They  are  almost  alwayi  found 
buried  in  the  sand  ;  and  their  alimentary  canal  is  filled  with  the 
tumu  substance,  in  which  they  seem  to  find  enough  nutriment, 
composed  probably  of  the  minnto  animals  mingled  with  it.  As 
they  are  entiri'ly  destitute  of  teeth,  and  seem  unable  to  bring 
their  auckers  into  proximity  with  the  nioutb,  they  must  derive 
their  nourishment  from  the  chance- supplies,  wliich  the  substances 
in  contact  with  their  mouths  niay  furnish.  But  thi'ir  whole 
organisation  is  adapted  to  this  mode  of  existence;  as  much  as 
the  more  complux  structure  of  the  Cidarih-s  is  to  the  life,  which 
tttt'i  arc  intended  to  lead.  Yet  it  is  difficult  to  imagine  how, 
with  so  little  power  either  of  locomotion  or  prehenuon,  they  can 
obtain  the  necessary  amount  of  aliment. 
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1012.  In  this  Order,  of  wliich  the  common  Aiteriat^  at  Stikr- 

GbIi,  may  be  Ukcn  na  the  type,  we  approach  in  a  certain  degree 

to  the  infcri'ir  forms  of  Itadinta,     Instead  of  the  complete  digos- 

'p  apparatus,  with  two  orificea,  wliich  wc  have  seen  in  the 
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Ecbiniila,  we  find  a  stomach  only,  with  ii  single  aperture,  liko 
that  i>f  tlie  Aaitiia  ($  1057).    Thiti  stomach  has  a  distinctly  radi- 
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atcd  form.  In  the  Atteriaa  it  occnpies  the  centre  of  the  body, 
and  pruloiigiilions  of  it  extend  inti)  the  rays.  Tlie  side  of  the 
body  on  which  tht  month  is  situated,  is  always  termed  the  lotti-r 
surface  ;  aa  the  Star-fish  and  its  alliea  generally  live  in  this  appa- 
rently-inverted poaition.  The  body  and  rays  of  the  Stellerida 
are  compoaed.  like  the  ?pheruidal  shell  of  the  Eehinida,  of  calca- 
reuiis  plati-s  joined  togetliur. — The  upper  aurfaco  is  usually 
covered  with  abort  spines,  moving  upon  small  tuherclea,  and 
connected  by  the  geniral  integument,  na  in  the  Echinus.  It  is 
on  the  lower  surface  only,  and  in  the  central  lino  of  each  ray, 
that  we  find  the  anibulacral  plates.  The  tubular  feet  are  very 
numerous,  though  ahort,  in  tlie  Stnr-fish ;  hut  much  fewer  in 
some  other  forma  belonging  to  the  Order.  They  are  connected, 
an  in  the  Ef/iiniii,  with  a  tubular  apparatus,  which  enables  the 
animal  to  project  them  either  together  or  separately ;  and  this 
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apparatus  (by  wliicb  water  is  introduced  into  the  body  from 
without)  Bcems  tu  be  the  principal  mcana  of  respiration  enjoy^ed 
by  the  animal.  The  ovaria  nre  disposed  in  a  radiated  farm 
around  the  mouth;  and  they  .ire  fouDd  to  be  turgid  in  tht;  spring 
;iDd  the  commenceinent  of  the  summer.  Their  spawn  is  thrown 
out  upon  aandy  shores,  where  it  is  exposed  to  the  action  of  the 
aan.  It  has  not,  however,  l>een  properly  examined  ;  nor  haa  the 
mode  of  development  of  the  young  Star- fish  been  studied. 

iUI3.  The  mouth  of  the  AtWrifB  opens  at  onci?  into  the 
stomach ;  it  is  unprovided  with  teeth  ;  und  the  digestive  secro- 
tiona  appear  to  constitute  the  only  means  possessed  by  Ute 
animid  of  reducing  its  food.  There  ia  considerable  variety  in 
this  group,  aa  to  the  number  of  rays,  the  proportion  which  they 
bear  to  the  central  disk,  and  the  degree  in  which  the  stomach 
is  coutinued  into  them.  Some  ore  so  little  divided  at  the 
edges,  that  in  external  form  they  approach  the  Clt/peatten 
(§  1011);  whilst  in  others  the  disk  seems  almost  absfnt,  the 
animal  being,  as  it  were,  all  rai/t.  In  general  organisation, 
however,  ther«  is  a  pretty  close  correspondence  throughout. — 
The  Atterix  appear  to  enjoy  a  considerable  omount  of  loco- 
motive power.  Their  rays  are  very  flexible,  so  that  they 
can  be  drawn  up  towards  the  month,  or  moved  from  side  to  side 
towards  each  other,  so  ns  to  give  the  animal  the  power  of  insi- 
nuating itself  through  narrow  apertures.  The  rays  appear  to  be 
principally  moved  by  the  general  integument,  which  is  thick  and 
contractile.  Small  red  points  have  betn  observed  at  their 
extremities  in  some  species,  which,  from  their  connection  with 
the  nervous  cord  of  each  ray,  and  from  their  analogy  with  the 
eyes  of  other  Invertebrata,  are  believed  to  be  Titmal  organs. 
This  belief  is  strengthened  by  the  observation  of  Professor 
Forbes,  that  the  epines  am  disposed  around  them  in  a  peculiar 
oiroular  mode,  so  that  they  may  ha  closed  over  these  organs 
for  their  protection,  or  may  diverge  for  their  most  extended 
employment.  The  s.ime  gentleman  has  remarked  that  these 
animals  appear  to  take  eognisant-e  of  objects  of  food  placed  at  a 
littlu  distance  from  them ;  and  that,  in  their  movements  from 
place  to  place,  they  seem  to  he  awnj-e  of  obetaclea  in  their  direct 


OENBRAL    CHARAcreitS   OP  BTAR-7I8F. 


457 


path,  and  to  go  out  of  their  way  to  avoid  tliem.  It  has  been 
remarked  also  that,  when  all  theii  feet  ure  protruded,  tliej  will 
suddenly  retract  them,  if  any  aubatanco  be  brought  in  close 
proximity  to  thciti,  but  without  touching  theni. 

1014.  Notwithstanding  their  possession  of  this  amount  of 
perceptive  power,  however,  they  do  not  aeem  to  be  very 
siisceptihie  to  painful  impressions.  If  severe  mutilations  be 
performed  whilst  the  aniinoJ  is  in  a  state  of  activity,  it  does  not 
appear  conscious  of  them,  but  continues  its  movemenbi  as  before. 
The  suckers  in  tho  neighbourhood  of  the  injured  port  are 
retracted  ;  but  the  others,  even  in  the  same  ray,  continue  their 
actions,  as  if  unaffected  by  tho  sense  of  injury.  Of  the  extent  to 
which  reproduction  of  parts  may  take  place  after  such  mutila- 
tions, details  have  already  been  given, — The  Aslerite  ore  animals 
of  great  voracity.  Liko  the  Actinice,  they  seem  to  be  always 
gaping,  as  it  wore,  for  food ;  and  to  swallow  whatever  falls  in 
their  way.  Tho  mouth  is  extremely  dilatable,  so  that  it  can 
&dmit  large  shell-fisb  and  Crustacea,  as  well  as  small  fishes,  and 
fragments  of  larger  bodies  which  may  be  cast  upon  the  shore. 
T.ike  the  Sea-Anemone,  they  disgorge  the  uudigeatible  parts  by 
the  same  orifice  ;  and  they  seem  also  possewed  of  tho  power  of 
partially  ecTlinp  their  stomachs,  or  turning  them  inside-out,  so 
that  the  lining  membrane  projects  through  the  mouth.  Indeed 
it  is  in  this  condition  th.it  they  freqnently  lie  in  wait  for  their 
prey ;  the  protruded  portion  being  wrapped  round  the  object, 
and  then  drawn  in.  It  seems  to  be  by  some  means  of  this  kind, 
that  tho  Asterim  are  able  to  destroy  and  digest  Oysters  and 
Mussols,  without  drawing  their  bodies  from  the  shell. 

1015.  In  the  f);i/iifir^  we  find  a  more  distinct  ocnlral  disk 
than  in  tho  Asteriie;  and  to  this  tho  viscera  are  confined.  It  is 
furnished  with  arms,  which  are  sometimes  simple  or  undivided 
from  one  extremity  to  the  other,  and  of  a  rounded  tapering  form, 
like  a  serpent's  tail,  .la  in  the  genus  Ophiurff  :  whilst  in  other 
genera,  as  the  Euri/alf,  they  ramify  minutely,  dividing  regularly 
into  branches  which  again  subdivide,  so  as  to  form  a  most  com- 
plex scries  of  appendages.  These  arms  are  all  composed  of 
jointed  plates,  like  those  of  the  Aiterire  ;  and  they  are  possessed 
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of  apinea  orKolrs.  Tbe  Ojikiura-  arc  mnch  more  Ktive  io 
liabita  t)ian  arc  the  Astcrite.  Ttieir  rays  seem  vciy  fiexible  ;  ani 
by  tlie  ciintraction  of  their  envelope,  they  may  be  itioTed  in  all 
directions.  TIiub  they  are  ablu  to  Hwio)  and  to  walk  with  con* 
siclnrablc  facility  ;  as  well  aa  to  exercise  considerable  power  la 
obtaining  their  prey. 

1016.  To  the  Order  Stellerida,  also,  belong  the  very  interest- 
ing family  of  ('rituiii/-ea ;  in  which  we  find  eome  important 
differcncea  in  organisation.  This  family,  which  was  fomerly 
much  more  abundant  than  at  present,  recaives  its  name  from  the 
lily-iilce  form  wliicli  several  of  its  members  present  (Fig.  (i07). 
Thu  greater  part  of  them,  instead  of  moving  freely  wliere  they 
will,  arc  attached,  duriug  a  [mrtion  or  the  wholo  uf  their  lives, 
by  a  pednncle,  or  footstalk,  to  some  solid  body.  And  all  of  them 
spotii  to  posseaa  two  oriGeea  to  thu  digcHtive  cavity.  Of  tliia 
family  the  C.amatula  is  the  most  abundant  example  ;  and  as  ite 
organisation  is  ht'ttur  undurstood  than  tliat  ol  any  other  gmOs, 
ournotionuf  the  character  of  the  group  ia  principally  derived  from 
it.  In  general  form,  the  Comatula  does  not  depart  widely  from 
Bome  of  the  animals  just  described.  The  stnr-like  aspect  is  still 
regularly  preserved  ;  and  the  niouth  ia  in  the  centre  of  whxt 
must  yot  be  regarded  as  the  under  surface  of  the  body.  Tbs 
viscera  are  contained  in  the  central  dlidc,  which  is  cumpoMd  of 
nitmerouet  polygonal  jilates.  The  arms  arising  from  this  disk  an 
five  in  number;  but  they  speedily  subdivide,  each  usually 
separating  into  four.  These  are  cimiposed  uf  a  number  of  calca- 
reous pieces,  solid  and  nearly  cylindrical,  which  are  inclosed  in 
a  living  flesh  of  greater  thickneas  than  the  integuments  of  the 
Attcria;  Thus  we  have  seen  the  rays,  which  in  the  Aslerim 
contaiu(id  the  principal  part  of  the  animal^  liriit  deprived  of  the 
prolongation  of  the  stomach,  and  then  loning  their  oavity  alto- 
gether, BO  as  to  beoume  mere  locomotive  appendages  to  the 
central  disk.  To  the  skeleton  of  tlii;  arms,  we  find  that  jointed 
lateral  appendages,  of  a  similar  structure,  are  attached  ;  and  these 
4lso  are  clothed  with  the  fleshy  integument  which  secrete*  them. 
Between  these  lateral  apjiendages  is  a  slight  furrow,  occupied  by 
jiapilliD,  which  arc  furnished  with  vibratilc  cilia ;  and  it  appean 
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to  he  pnncipally  by  thu  action  uf  these  cilia,  that  food  ia  brought 
towfirda  the  mouth.  Although  the  digestive  cavity  has  two 
orifices,  it  ia  not  constructed  upon  the  plan  of  that  of  the 
Eehinida,  There  ia  no  separate  alimentary  oanni ;  but  only  a 
BtotiiHcb  like  tbat  of  the  Atteriee,  with  a.  short  tuhular  prolonga- 
tion, of  which  the  orifice  projects  between  the  mouth  and  the 
side  of  the  disk.  (This  projecting  orifice,  which  L^  very  evident 
in  the  Eucriuitcs,  bos  been  commonly  mistaken  for  the  mouth, 
which  ia  much  leaa  apparent.)  The  Camaluia  often  attaches 
itself  to  aea-weeda,  or  other  floating  bodies ;  and,  bending  its 
long  arms  in  various  directions,  it  presents  a  very  elegant  appear- 
ance. Sometimes  it  swims  freely  through  the  eea,  by  au  undu- 
lating movement  of  these  appendages ;  and  sometimes  it  employs 
a  part  of  them  fur  seizing  its  prey,  whilst  with  the  remainder  it 
clings  to  rocks,  corals,  or  other  firm  supports. 

1017.  Now  if  we  imagine  a  Comatula  turned  with  its  mouth 
upwards,  and  the  opposite  surface  of  the  disk  prolonged  into  a 
five-aided  stalk,  the  root  of  which  should  be  attached  to  some 
solid  body,  we  shall  have  the  form  of  the  Pi-nbicriniu.  With 
the  animals  of  this  tribe  wo  are  cliielly  acquainted  hy  their  skele- 
tons alone.  Only  two  species  are  known  to  exist  at  the  present 
time.  One  of  these,  the  Pe/iCacriniu  Earopctui,  is  found  in  the 
Bay  of  Cork  ;  the  other,  the  Peiitacriiius  caput  MeJiuce,  iu  the 
neighbourhood  of  the  West  India  Islands.  The  former  only  has 
been  observed  in  its  living  state ;  and  it  is  so  minute,  that  tlie 
anatomical  investigation  of  its  structure  is  a  matter  of  some 
difficulty.  It  appears,  however,  to  correspond  in  every  particular, 
except  the  attachment  by  a  stem,  witii  the  Comatula  ;  and  tliere 
appears  good  reason  to  regard  it  as,  in  fiict,  the  young  statu  of 
that  animal,  When  arrived  at  its  full  growth,  the  disk  and  arms 
quit  the  stem,  and  pass  the  remaining  term  uf  their  existence  in 
a  state  of  freedom.  The  Putilacriniu  caput  MctliitiB  is  a  much 
larger  animal,  and  its  skeleton  presents  a  most  beautiful  and 
regular  structure.  The  disk  and  arms  ore  formed  like  tliose  of 
the  Comatula  ;  the  latter  are  very  numerous,  and  thickly  set 
with  the  Jointed  lateral  appendages.  The  stem  is  more  than  a 
foot  long,  and  is  composed  of  a  large  number  of  pieces  stniilai'  to 
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ttiow  of  the  arms.  Froin  this  eteio  there  arise,  at  re^hir  iat«r- 
vale,  WTeral  rertieiU,  or  whorls,  of  secondary  arms ;  which  io 
not  subdivide,  and  axe  destitute  of  lateral  appendages.  Prom 
what  is  known  of  the  animal  in  its  living  condition,  there  can 
b<j  no  donbt  that  all  these  parts  arc  covered  with  &  flcsliy  integu- 
ment, by  which  they  are  produced,  and  to  which  tliuy  owe  tlieir 
power  of  movement.  This  iutegutnent  seems  to  dip  down 
between  each  joint,  &nd  to  form  the  connecting  medium  between 
the  different  pieces.  As  the  base  of  the  stem  of  the  recent  species 
has  never  been  obtained,  the  mode  by  which  the  Pentacrinua 
attochca  itself  to  solid  bodies  Los  never  been  clearly  mode  out ; 
but  there  is  reason  to  believe,  from  the  circumstances  uoder 
which  fossil  remains  are  eometimes  met  with,  that  the  animals 
of  this  geous  aro  not  permanently  adherent  to  solid  maasea,  but 
have  the  power  of  occasionally  detaching  themselves. 

1018,  In  some  of  the  fossil  species,  the  euhdiviaion  and 
ramification  of  the  arms  is  carried  to  a  mnch  greater  extent,  than 
in  either  of  the  recent  forms  of  this  tribe.  The  numl)er  of  pieces 
in  the  skeleton  thus  becomes  very  large.  In  tlie  Penlacrinu* 
Sriamu,  it  has  been  calculated  that  at  least  1IXI.(M)0  exist, 
exclusively  of  the  Joints  of  the  lateral  appendages,  which  ore 
probably  more  than  50,000  additional.  As  each  joint  was  fur- 
nished nith  at  least  two  bundles  of  muscular  fibre,  one  for  its 
contraction,  the  other  for  its  extension,  we  have  300,000  such  in 
the  body  of  a  single  Pcntacrinus — an  amount  of  maecular  appa- 
ratus far  exceeding  any  that  has  been  elsewhere  observed  in  tlic 
Animal  Creation.  But  it  will  be  remarked  that  these  parts  are 
but  repetitions  of  one  another  in  structure,  and  that  consequently 
their  variety  of  actions  must  be  very  small;  and,  accordingly 
wo  find  that  the  movements  of  this  complex  piece  of  mechanism 
are  far  less  capable  of  being  combined  and  adapted  to  a  specific 
purpose,  than  those  of  a  prehensile  structure  of  higher  organi- 
sation,— the  hand  of  Man  — with  its  twenty-seven  bones  and 
thirty-nine  muscles.  A  repetition  of  similar  parts  always 
implies  a  low  degree  of  organisation,  as  it  indicates  a  very 
small  amount  of  variety  in  the  functions  to  be  performed ; 
and    the    approach    towards    a    higher   character    is    marked 
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by  tlie  modification  of  some  of  tliese  for  particular  purposes — ■ 
a  ipixlaiisalion,  or  setting- apart,  for  some  object  of  a  more  im- 
portant nature,  than  those  general  functions  to  which  tliey  ail 
contribute.  But  tlie  simple  actions,  nhicli  alone  can  be  pcrforined 
by  the  arms  of  tlie  Pentacrinus,  are  all  tbat  it  needs  for  tlie 
grasp  of  its  food. 

1019.  The  general  atructure  of  tha  Enerinaty  of  which  no 
recent  epecies  exists,  boars  a  close  affinity  witli  that  of  tbe 
Poitiierinut.  Tho  body  and  jointedstein  exhibit  rather  a  roundi^d 
tlian  a  pentagonal  form  ;  the  latter  is  often  des- 
titute of  secondary  arras ;  and  the  principal 
branches  do  not  rawify  with  tlie  same  niiuute- 
Dcsa  as  those  of  many  Pi-utacriui,  but  rather 
resemble  in  their  distribution  those  of  tbe 
Comatula.  The  stalk  is  attached  by  a  sort  of 
spreading  root,  like  that  of  many  Corals ;  and 
we  must  therefore  believe  this  tribe  ofCrinoidea 
to  have  been  entirely  fixed, — Besides  the  Encrinus 
and  Pentacrinus,  there  are  many  other  extinct 
genera  of  Crinoidca,  which  present  a  very 
beautiful  series  of  forms,  all  referable  to  the 
same  general  type  ;  but  on  these  our  limits 
forbid  us  to  dwell. — la  tbe  recent  species  of 
Crinoidea,  one  or  two  of  the  arms  moy  occa-  p,o  au7_Bs™inj». 
sionally  bo  found,  of  much  smaller  size  than  tbe 
rest,  and  apparently  in  process  of  replacing  others  which  have 
been  accidentally  lost.  Among  the  fossil  Crinoidea,  such  instances 
arc  by  au  means  rare. 


OBnER  111.— FISTULIDA. 

1020.  TbiB  Order  may  be  regarded  as  connecting  the 
Echinida,  which  may  be  considered  as  the  types  of  tbe  Class, 
with  the  Articulated  series.  In  some  respects  it  may  be  con- 
■idered  to  present  a  higher  grade  uf  organisation  than  we  else- 
wliere  meet  with  among  the  Echinoderniata  ;  but  this  does  not 
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entitle  it  to  nuik  as  the  ti/pieal  order  of  the  close  ;  since  its  more 
elevated  cliarnctcr  m  tialy  ubtfiined  by  Us  approncli  towards  a 
very  differeot  type  of  organiantioti.  This  Order,  which  conaists 
of  the  HohlAuria  and  its  allies,  \a  known  by  the  absence,  except 
in  a  few  instances,  of  the  calcareous  plates  and  spines  of  the 
Ediitiida  nnd  StuRcrida.  The  skin  is  soft,  and  very  distensible 
and  contractile ;  so  that  the  size  and  Form  of  the  body  are 
capable  of  groat  variation.     The  tubular  feet,  however,  stiU  exist. 


Fin.  C0& — HoionuiuA, 


They  are  somctimcft  arranged  in  distinct  rows,  stretcUing  froni 
ono  end  of  the  body  to  the  other ;  and  sometimes  scattered 
irregularly  over  the  surface.  The  general  form  of  the  body 
varies  considerably  in  tho  diffnrenl  species.  In  some  it  ia  of  a 
nearly  globular  sha|ie,  as  in  the  Ee/iivw  ;  not  flattened  at  the 
poles,  however,  but  prolonged  at  these  points.  In  others  it  is 
still  more  lengtlicnod,  and  presents  slight  transverse  markings. 
And  in  the  moat  aberrant  species,  the  body  exhibits  an  almost 
worm-like  form  ;  being  greatly  prolonged,  and  contracted  at 
intervals  into  distinct  articulations-  Nevertheless,  in  all  those, 
the  radiated  type  is  evident  in  the  conformation  of  the  parts 
around  tho  mouth.  This  is  situated  at  the  anterior  extremity  of 
the  body,  and  u  surrounded  by  appendages  more  or  lesa  ramified 
and  fringed  ;  so  that,  on  looking  down  upon  these  parts  only,  wo 
might  almost  suppose  them  to  belong  to  one  of  the  HuUtrida. 


PISTDLIDA  ; — HOLOTHURIA  ;   BIPUHCULCS. 


463 


1031.  Although  llie  body  ig  nut  fumialieil  witli  any  completu 
calcareous  Bkeletoo,  we  occaaionaJly  find  a  circle  of  plates  around 
the  mouth.  These  afford  attacbmenl  to  the  muecles,  which 
etretch  along  the  entire  surface  of  the  body,  and  which  are  con- 
cerned in  ita  altorationa  of  furin.  The  mouth  does  not  lead  to  a 
distinct  etoraach  ;  but  it  is  the  comuieocemcnt  of  a  long  alimentary 
tnbo,  of  nearly  uniform  diameter  throughout ;  which,  after  many 
convolutions,  terminates  at  or  near  the  opposito  extremity  of  the 
body. — The  Holothuria  has  the  powor  of  drawing  inwards  its 
tentaculo,  and  of  closing  its  mouth  around  them  ;  so  that  no 
appearance  of  them  can  bo  seen.  It  is  probably  by  a  movement 
of  this  kind  that  it  swallows  its  food,  which  seems  to  consist  of 
almost  any  kind  of  organised  matter  that  falls  in  the  way  of  the 
animal ;  for  the  intestine  is  generally  found  distended  with  sand, 
in  which  may  be  detected  the  remains  of  corals,  sea-weeds,  and 
other  marine  substances. — There  are  some  interesting  points  in 
the  internal  organisation  of  tliis  group,  which  tend  to  show  its 
relationship  to  the  Articulata  ;  and  their  analogy  to  that  group 
is  further  shown  in  tlieir  power  of  comparatively  active  locomo- 
tion. By  the  flexibility  of  their  integument,  and  the  muscular 
fibres  with  which  it  is  furnished,  they  are  able  to  swim  and  crawl 
with  facility.  Some  of  them  frequent  deep  waters  ;  whilst  others 
are  found  among  rocks  and  floating  sea- weeds,  at  no  great  distance 
from  the  shore. 

IIP32.  Near  the  Holothuria,  we  ore  probably  to  place  the 
Sipaneultti  and  its  allies  ;  altliough  the  worm-like  aspect  of 

their  bodies,  and  the  entire  ab- 
sence of  either  prickles  or  tubular 
feet  from  the  skin,  would  lead  us 
to  suppose  them  entirely  different 
in  character.  In  fact  they  consti- 
tnte  an  extremely  aberrant  group 
— just  snch  as  the  philosophic  Naturalist  might  expect  to  lind 
between  clasaos  formed  upon  types  so  different  as  the  Radiated 
mid  Artieiiiat(id.  The  month  is  not  surroimded  by  radiating 
arms,  as  in  the  Ho/oOiuriir,  but  it  is  armed,  in  many  species, 
with  a  set  of  teeth  arranged  in  a  pentagonal  form,  like  those  of 
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the  E^imu.  In  some,  however,  thb  ■■  replaced  bjr  ■  sort 
proboMu,  which  mnj'  be  protniiled  or  retracted  like  that  of  mEDjr 
Anncli'Ia  (}  835).  So  great  »  resemblance,  in  fact,  do  eadk 
animila  bear  to  c«rtiun  Kpecice  which  we  find  in  ttiia  Cl&aa,  thai, 
until  th^  structure  Los  be«ii  more  fully  investignted,  and  tiM 
■Uraiigement  of  their  Dcrrous  system  tucertaiocd,  it  msj  be 
doubted  whether  their  trac  place  is  not  in  it,  rather  than  among 
the  EchiaodermaLa.  Kotliitig  can  be  imagined  that  is  wanting 
to  complete  the  connection  between  these  two  clashes,  which  is 
aatablished  hy  means  of  this  group.  The  Sipunadi  are  seldom 
found  bnt  on  sandy  shores.  Thoy  excavate  holes  in  the  sind, 
in  which  they  conceal  themselves,  occasionally  protruding;  their 
heads  from  the  orifice.  They  are  much  sought  after  by  fishet- 
men,  who  use  them,  like  the  common  lob-worni  {^Arenicola  pttta- 
torum)  whose  habits  are  so  similar,  as  baits  for  their  hooka. 
Some  of  them  attach  stony  particles  to  their  skin,  hy  a  glutinoiu 
exudation,  ao  as  to  cover  it  with  a  hard  crust,  resembling  that 
formed  by  some  Annelida  (^  840), 

1023.  In  regard  to  the  Geographical  distribution  of  the 
Eohioodetmata,  it  may  be  stated  generally,  that  all  the  families 
of  tliiaC'lasa  are  repreaented  in  nearly  every  portion  of  theglube. 
As  among  other  classes,  however,  so  in  this,  it  would  appear  that 
the  largest  species  (especially  of  the  Comalula  aud  Pmtacrinut) 
arc  found  in  tropical  regions;  but  Echini,  Atterits,  and 
Holothuria,  occur  in  plenty  on  our  own  coasts.  Star-fish  occa- 
sionally abound  so  much  on  the  shores  of  France,  as  to  be  used 
for  a  profitdhle  manure.  We  have  no  certain  knowledge  as  to 
the  animab  which  find  in  the  Echinodennata  their  regular  food. 
Of  the  StcUeriiUt,  Man  makes  no  other  use  than  that  just  stated; 
and  of  none  of  the  Eehinida  does  he  cat  any  other  part  than  the 
roe  (§  1009).  The  large  use  made  of  the  Holothuriat  by  Mao,  as 
a  source  of  uutriment,  is  not  generally  understood.  One  species 
is  ooUccted  and  eaten  by  the  poor  inhabitants  of  the  Neapolitan 
coast;  hut  there  is  another  which  constitutes  an  important 
article,  not  only  of  consumption,  but  of  regular  traffic.  Captain 
Flinders  (1803)  fell  in  with  a  fleet  of  Malay  proas,  near  the 
Gulf  of  Carpentaria,  on  the  north  coast  of  New  Hollonii ;  and 
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wns  inforraed  that  sixty  proas,  conyiDg  ooe  thousand  moD,  hud 
left  Jlftcassar  two  mooths  befori!  on  an  expedition  to  tliat  coast, 
tlie  objt'ct  of  wliicti  was  tlie  collection  of  irrpangt  for  the  Cliincaa 
inarket.  The  irtpang,  lithe  de  mer,  or  lea-euimm/ier,  is  do 
other  than  a  Holoc/iuria,  whicli  ia  extrcmelj'  abundant  on  that 
coast;  in  shallow  water,  tbe  animal  may  be  taken  up  by  ttie 
hand ;  in  deeper  water  it  is  obtained  cither  by  diving  or 
spearing.  In  order  to  preserTe  the  edible  portion  of  it,  the 
body  is  split  down  one  side,  boiled,  and  pressed  with  a  weight  of 
stones,  then  dried  in  the  sun  and  stowed  away  in  bags.  About 
a  thousand  of  them  make  a  jiux)l,  which  is  equivalent  to  ISSlbs. ; 
and  100  piculs  are  a  cargo  for  a  proa.  It  is  carried  to  Timor 
and  sold  to  the  Chinese,  who  meet  them  tliere ;  and  when  all 
tbe  proas  are  assembled,  the  fleet  retnma  to  Macassar.  It 
would  seem  that  European  traders  havo  now  become  alive  to 
tlie  value  of  tliia  traffic ;  for  there  are  regular  establishments  in 
diffeiunt  parts  of  the  Dangerous  Archipelago,  fur  those  who  go 
bichii-de-taer-ing,  BS  the  employment  is  commonly  termed.  After 
exhausting  the  supplies  furnished  by  one  island,  they  pass  on  to 
another,  and  usually  complete  their  cargo  within  a  few  weeks. 
The  quantity  annually  sent  to  China  from  Macaasnr,  which  ia 
the  principal  market  of  tbe  Irepajti/,  is  usually  about  yOOOpicola, 
or  416  tons  ;  the  price  usually  varying  from  8  dollars  a  picol  to 
llo,  according  to  the  quality.  There  is  also  a  considerable 
export  of  trepang  from  Manilla  to  Canton.  The  Sipuiiciilut, 
also,  is  used  as  an  article  of  food  in  China  and  Jap.in. 

1024.  The  Geological  position  of  the  diETurint  famillcB  of 
Ecbinodermata  presents  us  with  m.tny  points  of  great  interest. 
No  remains  of  any  of  them  can  bo  traced  in  the  vury  oldest 
fossiliferous  rocks  ;  but,  judging  by  the  abundance  of  the  skele- 
tons of  Crimidta  in  the  limestones  of  the  Transition  series,  thn 
animals  of  that  group  must  have  been  among  the  most  numerous 
of  the  larger  inhabitants  of  the  ocean,  at  the  time  these  strata 
were  deposited.  So  abundant  are  they,  indeed,  that  they  may 
be  almost  said  to  conetituto  those  thick  and  extensive  bods  of 
Transition  limestone,  which,  from  the  wheel-like  form  of  tho 
separate  joints  of  the  Encrlnite  atems,    is  termed  Entrochol 
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Mublc.  "The  Bubatance  of  this  marble,"  safs  Dr.  Buckland, 
"  is  often  almost  aa  entirely  made  up  of  tlie  petriiied  bones  of 
Encrinites,  as  a  coni-rick  ia  compoaed  of  straws.  Man  applies 
it  to  construct  bis  palace,  and  adorn  bis  sepulchre ;  but  there  xte 
few  wlio  know,  and  fewer  still  wlio  duly  appreciate,  the  sur- 
prising fact,  tbat  macb  of  tbis  marble  is  composed  of  the  akeletons 
of  millions  of  organiseil  beings,  onco  endowed  with  lifo  aod  sus- 
ceptible of  enjoyment,  which,  oftcr  perfonning  the  part  that  was 
for  a  while  assigned  to  them  in  living  nature,  have  eontiibuted 
their  remains  towards  tho  composition  of  the  mountain  tiiasa«s 
of  the  earth."  It  cannot  be  deemed  improbable  that,  of  those 
forests  of  F.ncrini  to  which  these  depositions  arc  principally 
owing,  some  grow  on  tbe  sides  of  the  Coral  reefa  from  which 
other  bods  of  limestono  seem  to  have  originated  ;  and  that  the 
ikbrii  (or  separate  particles)  of  the  reefs  furnished  the  calcareona 
matter,  by  which  tbcir  skeletons  ore  held  together.  Fragments 
of  Encrinites  are  also  dispersed  irregularly  throughout  all  tbe 
deposits  of  the  Transition  period,  intennixed  with  tho  romiuns 
of  other  contemporary  marine  animals.  No  other  species  of 
Echinodennata,  however,  aa  yet  present  themselves  ;  and  it  is 
interesting  to  remark,  that  the  Crinu'iifea  which  so  abound  in 
the  Transition  epoch  (more  than  thirty  species  being  known] 
belonged,  with  one  exception,  to  tho  Encriiiui  and  other  round- 
stemmed  genera,  and  were  therefore  more  unliko  tlio  existing 
forms  of  that  family,  than  were  those  wbieh  we  find  at  a  later 
period.  All  these  Crinoidea,  which  continue  to  abound  in  the 
Moimtain  Limestone  and  other  of  the  more  ancient  secondary 
rocks,  become  extinct  when  we  arrive  at  tho  Lias  ;  and  are  then 
replaced  by  the  PentiKrinvn.  The  stems  of  Encrinites  compose 
extensive  beds  in  the  Carboniferoos,  as  in  the  Transition  series  ; 
and  these  are  oft^n  found  in  the  noigbboiirhuod  of  those  of  a 
distinctly  Coralline  nature,  so  that  the  animals  probably  grew 
on  the  banks  of  such  reefs  as  are  now  being  elevated  in  the 
Soiitliem  Ocean,  and  which,  if  properly  examined,  might  bo 
found  to  support  their  living  noalogues.  The  joints  of  the 
Encriiiite-stcms  often  fall  asunder  when  the  connccUng  rock  is 
not  firm  enough  to  hold  them, — tho  animal  membrane  whicli 
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united  tbom  in  the  liviDg  state  having  long  since  decayed  away. 
Tlioir  flat  round  form,  and  central  perforation,  have  occasioned 
them  to  receive  the  numo  of  Entrochi,  or  nheel-stoDcs.  Thoy 
wcro  formerly  strung  as  beads  for  rosariea  ;  and  in  the  no.rthern 
parts  of  Britain  they  still  retain  the  appellation  of  St.  Cuthbert's 
beads. 

Snini  Cuibbrrc  iii>,  anil  loiJi  to  (nme 
Tho  ut-borD  budi  ibtt  bttr  hii  ninie." 

1025.  The  Pmtaerinut  first  began  to  abound  at  tbe  com- 
mencement of  the  Lias  ;  and  its  remains  present  themselves  in 
great  numbers  in  that  formation,  and  in  tho  Oolite  wlitch 
anccecds  it.  From  that  period  they  diminish,  and  we  gradually 
lose  sight  of  this  interesting  group, — the  few  existing  species 
serving,  as  it  wore,  but  to  indicate  the  structure  of  those,  which 
formerly  occupied  so  important  a  rank  among  the  inhabitants 
of  the  ocean. — As  the  Crinoidea  disappeared,  the  other  Stellerida 
and  Echiuida  took  their  place ;  and  remains  of  these  are  met 
with  in  almost  all  marine  strata,  down  to  the  present  time,— 
being  particularly  abundant  in  the  Chalk  and  Oolite. 


CHAPTER  XXIII. 
OF  THE  CLASS  OF  ACALEPH*. 

1026.  The  aDimala  composing  the  c1m3  Acaleph-«  differ 
widely  in  external  form,  anJ  frequently,  also,  in  tlie  arrange- 
ment of  their  organs ;  so  tliat  it  is  difficult  to  assign  any 
diameter  wliicli  shall  be 
applicable  to  them  all. 
FerLajis  their  most  genL'- 
rat  point  of  agreement  is 
the  extreme  softness  of 
their  tissues,  ftnd  their 
free  nnnttacLed  condition : 
by  the  former  they  are 
distinguished  from  the 
Echinodennata ;  by  the 
latter  from  the  Polypifora. 
Although  the  radinted 
structure  is  well  marked 
in  the  forms  which  we 
may  regard  as  typical  of 
this  group  (Fig.  610), 
yet  it  is  so  entirely  ob- 
scured in  others  (Fig. 
614),  lliat,  if  they  be  re- 
garded out  of  connection 
with  the  rest,  their  claim 
to  a  place  in  this  division  of  the  Animal  Kingdom  would  be 
Tery  doubtful.  In  generol,  however,  it  is  not  difficult  to  find 
links  of  transition,  by  which  the  radiated  forms  pass  into  tlioao 
tlint  are  constructed  apparently  upon  a  different  type  ;  and. 
when  this  is  tie  case,  We  should  have  ao  hesitation  in  uniting 


Fio  Oia— Phjou. 


GENERAL   CHARACTERB    (II'   ACALEPtlJC. 


AGO 


the  latter  under  the  same  general  denomiQntion,  since  tliey  agree 
in  the  peculiar  character  of  the  group  ob  stated  ahore,  and  cannut 
be  received  into  others. 

1027.  The  Acalephie  derive  their  aame  (which  ineans 
n«((2M),  from  the  stinging  power  which  nearly  all  of  them  pos- 
sess ;  and  aome  of  their  common  names,  as  "  8ea-nettles,"  or 
"  Stang-fishes,"  have  the  same  origin.  This  stinging  power 
appears  due  to  a  peculiar  acrid  secretion  from  the  surface,  which 
remains  after  the  death  of  the  animal,  and  may  be  communicated 
to  substances  which  are  placed  in  contact  witli  it.  Tliey  are 
also  commonly  denominated  "jelly-fish,"  "  sea- blubber,"  &c,  ; 
jiartly  from  their  uncouth  appearance  when  cast  upon  the  shore ; 
and  partly  from  the  extreme  softness  of  their  tissues,  which  melt 
away  (as  it  were)  when  removed  from  the  water.  This  delicacy 
of  structure  is  common  to  the  whole  group.  In  the  greater 
part,  tliore  is  no  hard  support  whatever ;  and  the  animals, 
when  taken  out  of  water,  lose  tlieir  form  completely.  In  a  few 
species,  however,  there  is  a  very  thin  cartilaginous  plate,  which 
retains  it^  form  when  dry.  The  substance  of  these  animals  consists 
of  a  tissue  somewhat  resembling  cartilage  (  Amm.  I'iivhiol.  §  45); 
but  containing  so  little  solid  matter,  that  a  Medina,  weighing 
several  pounds  when  alive,  is  reduced  almost  to  as  many  grains 
when  dried.  The  fluid  gradually  drains  an'ay,  leaving  but  a 
thin  pellicle  incrusting  the  surface  on  which  the  mass  was  placed. 

102S.  In  most  of  all  the  Acalephte,  which  possess  a  distinctly 
radiated  form,  the  stomach  or  digestive  cavity  is  central  (Fig. 
(ill).  It  usually  opens  hy  a  single  orifice,  placed  in  the  centre, 
and  surrounded  by  tentacula  ;  hut  there  are  several  curious 
species  (Fig.  612),  in  which  there  is  no  regular  mouth ; 
the  food  being  taken  in  by  a  number  of  suckers,  having  minute 
orifices  at  their  extremities.  In  all,  however,  it  is  remarkable, 
that  the  number  4  and  its  multiples  may  be  almost  constantly 
observed  to  govern  the  distribution  of  the  organs.  Although 
possessed  of  a  certiun  degree  of  locomotive  power,  tlio  movements 
of  the  Acaleplife  are  very  feeble ;  they  are  carried  about  by  the 
ocean  currents,  almost  at  their  meroy  ;  and  many  of  them  have 
the  means  of  making  the  gentle  breezes  subservient  to  their 
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chADge  of  place  in  search  of  food.  None  of  them,  however,  on 
cnduru  a  rough  eea.  Although  in  calm  weather  they  float  in 
cDUDtlc9e  tnjriads  npon  the  Burface,  tUey  sink,  on  the  eligbteit 
diatarbance  of  it,  into  the  depths  of  tho  oocon.  For  the  eama 
reason,  they  prefer  the  open  sea  to  the  neighbourhood  of  ilia 
coast  1  and  in  fact  to  approach  the  land  is  almost  fatal  to  tbent 
Tliey  are  often  driven  by  the  winds  and  currents  which  tbey 
cannot  resist)  against  the  hard  shore,  and  there  they  are  soon 
beaten  to  pieces  by  tbu  naves ;  or  they  are  left  dry  by  the  tide, 
which  they  have  not  the  power  of  following,  and  spefdily  molt 
like  the  spangled  hoar-frost  beneath  tho  aun-beam. 

1029.  The  voyager  in  tho  open  soa,  however,  ofton  encoun- 
ters whole  fleets  of  these  animals,  extending,  as  far  as  the  eye 
can  roach,  basking  na  it  were  in  the  sunshine  that  illumines  the 
surface,  and  rcdecting  its  rays  with  oil  tlio  gorgeousness  of  the 
most  brilliant  iridcBcent  hues.  Most  of  the  Acalepliai  Mem 
inclined  thus  to  ossotuate ;  and  in  tropical  regions,  where  they 
exist  in  tho  greatest  abundance,  the  voyager,  after  passing  tllrongh 
a  fleet  of  one  species,  will  in  a  sliort  time  encounter  an  equally 
cxtonsive  collection  of  another  kind.  It  is  not  by  day  only, 
however,  that  these  animals  delight  the  eye  of  the  mariner.  It 
is  cliiefly  to  them  that  the  piotpAoretoeniv  of  the  sea  is  due,  wliich 
is  occasionally  observed  on  our  own  coasts,  but  only  in  a  degree 
which  aflbrda  a  faint  idea  of  the  extraordinary  nature  of  this 
phenomenon  as  it  presents  itself  in  warmer  latitudes.  The  whole 
surface  of  the  ocean  displays  a  difiused  luminosity,  like  that  of  the 
Slilky-way  on  a  clear  night.  The  path  of  the  sliip  is  marked  by 
n  brilliant  line  of  glowing  light.  Tho  waves,  as  they  gently  curt 
over  one  another  (this  phenomenon  is  never  seen  with  a  rough 
sea),  break  into  brilliant  spangles.  Tho  oars  of  a  boat  rowing 
over  them,  seem  dripping  with  pearls  when  raised  from  the 
water;  and  every  stroke  is  marked  with  a  new  line  of  brightness. 
And  amidst  this  general  splendour,  varied  forms  of  more  glowing 
lustre  arc  seen  to  move — some  like  ribands  of  flame — some 
like  globes  of  living  fire — some  gently  gliding  through  the  still 
ijeean,  others  more  rapidly  moving  just  beneath  its  surface. 
Now,  although  other  marine  animals— aneh  as  the  PainMuia 
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(Fig.  622)  and  other  Polypifera,  the  PyroM»ia(S  983)  and  other 
Tunicata — contribnte  to  produce  iIub  daraling  effect,  U  ia  prin- 
cipally due  to  tho  voriouB  species  belonging  to  the  group  we  are 
now  considering. 

1030.  "Xhb  diffmed  Imntnofiity  is  given  by  minute  species; 
and  on  out  own  coasts  it  is  principttlly  due  to  the  NoelUuea,  a 
little  animal  much  resembling  a  grain  of  boiled  sago  in  size  and 
appearance.  Tlie  anatomy  of  this  animal  lias  not  yet  been  satis- 
factorily investigated,  notwithstanding  its  occasional  abundance ; 
and  its  true  place  in  the  Class  baa  not  been  ascertained.  It 
.seenia  like  a  little  granule  of  jelly,  with  a  long  atalk.  This  atalk 
appears  to  bo  a  trunk  or  suoking-tnbe,  by  which  the  food  is  taken 
in  ;  and  it  is  capable  of  being  eitendod,  or  drawn  in,  to  a  con- 
siderable degree.  The  luminous  secretion  appears  in  all  instances 
to  become  more  vivid,  when  the  animal  is  alarmed  or  stimulated 
in  any  way.  Hence  the  disturbance  of  tbe  water,  by  the  gentle 
curling  of  the  waves  over  each  othbr,  or  by  their  ripple  on  the 
shore,  is  marked  by  lines  of  increased  brilliancy.  The  movement 
of  a  boat,  and  the  stroke  of  the  oars,  will  have  the  same  effect. 
If  the  animals  bo  washed  over  the  sands,  they  continue  to  display 
their  luminosity  in  a  fainter  degree  for  some  time ;  but  every 
footstep  of  a  person  who  walks  over  them  is  studded  with  bril- 
liant points.  And  if  the  hands  be  dipped  in  tlie  water  thus 
phosphorescent,  and  then  rubbed  together,  they  wiU  be  covered 
with  luminous  spots ;  which,  when  examined,  are  found  to  be 
occasioned  by  the  phosphorescent  glow  of  these  delicately -formed 
little  animals.  There  are  fcwpartsof  the  British  coasts,  where  this 
phenomenon  is  not  occasionally  witnessed.  It  generally  follows 
a  continuance  of  some  particular  wind  ;  but  the  direction  required 
varies  in  different  parts  of  our  island.  It  ia  thus  that  wo  obtain 
a  more  accurate  idea  of  the  vast  amount  of  animals  composing 
this  tribe,  than  we  derive  from  any  observations  that  can  be  made 
during  the  day.  Their  bodies  are  often  so  transparent,  that  they 
can  acarcely  be  distinguished  from  the  water  through  which  they 
are  diffused,  except  when  displaying  their  phosphorescence.  But 
wlion  the  whole  surface  of  the  ocean,  as  far  as  the  eye  can  reach, 
is  seen  to  exhibit  a  uniform  luminosity,  and  this  is  ascertained  to 
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bo  due  to  animals  not  larger  that  tlio  head  of  a  pin,  Iq 
apposition  to  each  other, — the  vast  amount  of  organic  life  whv 
oidiDirily  escapes  our  notice,  can  scarcely  fail  to  strike  na  with 
astonishment,  not  unmingleii  with  pleasure  at  the  thought,  that 
ciLch  of  these  little  beings  ia  passing  n  life  of  enjoyment,  and  is 
performing  an  allotted  function  in  the  great  economy  of  Nntan. 
1031.  The  atructuro  of  a  large  proportion  of  the  Acalephn 
ia  not  yet  sufficiently  understood  to  permit  a  lery  satisfactory 
arrangi'ment  of  the  Class ;  and  we  must  he  satisfied  with  a 
description  of  some  of  the  principal  forms  which  it  includes.— 
The  MediMu  (Fig.  611)  presents  to  the  eye,  when  it  is  floating 
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in  its  native  clement,  an  iimbrolla-Bliapcd  disk,  ^m  beneath 
which  hang  down  four  tentacula  or  arms.  The  central  part  of 
the  concave  side  of  this  disk  is  oocnpicd  hy  the  stomach,  in  the 
middle  of  which  ia  the  mouth,  opening  downwards,  and  sur- 
rounded by  four  leaf-Uke  tentacula.  Around  the  stomach  are 
four  ovarial  chambers,  with  separate  orifices.  These  organs 
occupy  the  space  inclosed,  as  it  were,  witluii  the  frame-work  of 
the  umbrella ;  hnt\  the  delicate  membranous  disk  projects  con- 
siderably beyond  them,  and  floats  freely  in  the  water.  It 
appears  to  hare  some  muscular  power ;  for  it  is  by  its  gentle 
undulations,  which  are  performed  with  great  regularity,  that 
theae  animals  are  propelled  through  the  ocean.  This  free  por- 
tion of  the  disk  ia  traversed  by  numerous  canals,  which  are  to  be 
regarded  as  prolongations  of  the  digestive  cavity.  Eight  of  these 
pass  directly  outwards,  and  terminate  in  a  corresponding  number 
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of  orifici?B  at  tlio  edge  of  tlie  iliak.  Bat  another  set  of  ciglit  anh- 
diviJe  and  ramify,  80  OS  tofurin  nsoit  of  net-work  of  vessels,  tvlitcli 
nppear  to  serve  fur  the  nutritiuu  of  the  portion  of  the  structure 
at  a  distance  from  tho  atumach,  and  also  to  expose  the  nutritivQ 
fluid  to  the  neratiog  action  of  the  surroundiDg  water.  Ttie 
Meda$(B  often  a,ttain  conaiderable  size.  It  is  said  that  their  disks 
have  been  seen  three  or  four  feet  in  diameter;  and  that  the 
animats  have  weiglied  as  much  as  &i  Ihs.  It  nii^ht  be  inferred 
from  tlie  yxtreme  delicacy  of  their  structure,  that  tliey  are  sup- 
ported only  on  food  must  easily  obtained ;  but  this  is  by  no 
means  the  cose ;  fur  in  their  Btomachs  are  found  small  Crustacea, 
Molluaca,  and  even  Fishes.  It  would  seem  that  their  tentaeula, 
like  those  of  the  Hydra,  posscas  considerahle  muscular  power ; 
and  tliat  they  are  capable  of  drawing  towards  the  mouth  almost 
anything  wliieh  comes  within  their  reach.  Even  large  Fishes 
are  occasionally  found  entangled  amongst  them.  Very  probably 
their  slinging  power  is  of  use  in  weakening  the  reaistance  of 
thei  rprey. 

1032.  There  are  several  Acalcphie,  which  resemble  the  A/A/ufte 
in  general  form,  and  especially 
in  tho  possession  of  this  um- 
brella-shaped disk,  by  tho  un- 
dulations of  wiiich  they  move 
through  the  water  ;  but  which 
yet  differ  from  them  in  many 
important  and  curious  points 
of  organisation.  Sometimes 
the  mouth  is  prolonged  into  a 
sort  of  proboscis,  formed,  as  it 
were,  hy  tho  union  of  the  bases 
of  the  tentacula,  so  as  much  to 
resemble  tho  stalk  of  a  mush- 
room. Sometimes  the  tentacula 

arc  of  much  smaller  proportional  size,  and  llien  we  usually  find 
a  series  of  ^laments  banging  from  the  frtfe  margin  of  the  mantle 
(Fig.  610).  Occasionally  the  tentacula  almost  disappear,  and 
then  these  filaments  are  largely  and  abundantly  developed,  and 
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probably  replace  them  in  function.  The  moat  curious  modifica- 
ti')n,  however,  is  that  which  is  displayed  to  U9  in  tlie  Wtizotoma 
(Fig.  612),  an  animal  bearing  a  cloee  external  resemblance 
tiie  Mednsa.  Here  the  control  mouth  is  eatirely  absent ;  but ' 
tentacula  arc  channollcd  through  their  whole  length,  atid  th«^ 
tnbea  open  at  tlieir  base  into  the  stomMh.  At  the  free 
extremity,  the  tnbc  of  each  subdividea  and  ramifies  like  the 
rootB  of  a  plant;  terminating  in  a  number  of  small  suckers, 
in  the  centre  of  each  of  which  there  is  a  small  pore.  It  has  been 
shown,  by  placing  one  of  these  animals  in  a  roluured  fluid,  that 
solid  particleS)  if  sufficiently  minute,  may  enter  these  pores  ;  but 
this  epeoies  most  either  be  nourished  by  extremely  minubi 
animalcules,  or  by  imbibing  the  jaicea  of  other  animals,  upon 
wliich  it  fixes  its  suckers. 

1033.  According  to  Ehrunborg,  a  nervous  circle  may  bo 
detected  surrounding  the  mouth  in  some  animals  of  this  group  ; 
and  another,  connected  with  the  first,  running  round  the  margin 
of  the  disk.  From  the  latter  ho  states  that  filaments  may  be 
seen  to  pass  to  certain  red  spots  upon  the  edge  of  the  disk,  which 
he  imagines  to  bo  eyes.  Upon  this  point,  however,  there  is  yet 
considerable  doubt.  The  animals  of  this  group  appear  very 
little  sensitive  to  injurious  impressions.  They  give  no  signs  of 
feeling  the  deepest  and  moat  c-rteneivo  wounds  of  their  surface  ; 
and  the  movements  of  contraction  and  dilatation  have  been  seen^^ 
in  parts  of  the  disk  almost  separated  from  the  rest,  its  well  as  i^H 
the  entire  animals  when  nearly  two-tliirds  of  their  bulk  had  been 
lust  by  the  draining  of  their  fluids.  In  such  instances,  the  move- 
ments may  bo  re-excited  after  they  have  ceased,  by  friction  and 

by  punctures  of  the  fibrous  substance,  just  like  those  of  the  heart 
and  alimentary  canal  in  the  higher  animals ;  and  they  would 
seem  to  bo  of  an  eiiunlly  involuntary  cliaroctcr. 

1034,  Some  very  curious   discoveries    have  been   recent 
made,  in  regard  to  the  development  of  the  embryo  in  the  Uedti 
and  its  allies.     The  eggs  .ire  transferred,  when  they  leave 
ovarial  chambers,  into  certain  mnrtupial  sacs  or  pouohes,  on  the 
uniler  side  of  the  arms.     There  they  undergo  the  early  stage 
of  their  development,  aad  then  issue  forth  in  the  condition 
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Animalcules,  freely  moving  by  the  cilia  with  which  they  are  prt)- 
vided  at  thoir  edges. — -After  a  time  they  6x  thomseWcs  at  oni- 
extremity ;  and  gradually  become  converted  iiito  Pulypc-like 
animals.  In  this  state  they  remnJn  several  months,  obtaining' 
their  food  by  means  of  long  slender  tentncula ;  and  each  of  these 
polype-like  bodies  then  separates,  by  transverse  division,  into 
from  ten  to  fifteen  young  MedusEE,  which  gradually  acquire  the 
form  of  the  parent. 

1035.     Another  most  interesting  form  is  tho  little  Cydippe 
(formerly  called  Bcroe),  which  is  often  abundant  on  our  own 
coasts.     This  animal  is  of  a  nearly  globu* 
lar  form,  sometimes  a  little  elongated  at 
the  two    extremities,   and    about    three- 
fourths  of  an  inch  in  length.     It  is  com- 
posed  of  a  delicate  jelly-like   substance, 
strengthened  by  eight  bands  of  somewhat 
firmer  texture,  which    run  like  meridian 
lines  from  pole  to  pole.     These  bands  are 
covered  with  rows  of  large  eiHt,  arranged 
side  by  side,  so  as  to  form  narrow  plates 
ofa  fin-like  character.  There  are,  in  the  most 
common  species,  from  three  to  seven  cilia 
in  each  row ;  and  about  twenty  rows  on  each  ridge.     Tho  whole 
ridge  is  not  unlike  the  paddle-wheel  of  a  steam-boat ;  but  the 
motion  is  given  by  the  vibration  of  the  separate  floats,  and  not 
by  tho  revolution  of  tho  whole.     Over  these  floats  the  animal 
has  evidently  complete  control;  it  can  retard  or  stop  their  move- 
ments at  pleasure  ;  and  arrest  the  play  of  one,  two,  or  more  rows 
whilst  the  remainder  continue  in  rapid  vibration.     By  these 
means  it  is  capable  of  swimming  through  the  water  with  consi- 
derable activity,  and  of  changing  its  course  at  will.    The  animals 
themselves  are  of  a  bright  faintly-blue  aspect ;  and  the  cilia 
present  Tivid   iridescent  hues  when    in    motion.      The  mouth 
is  situated  at  one  of  the  poles  of  the  globe,  and  it  is  always 
directed  forward  when  tho  animal  is  in  motion.     It  is  n  wide 
entrance  to  the  short  (esophagus,  which  terminates  in  the  sto- 
mach ;  it  can  be  closed  by  the  animal  when  irritated  ;  but  when 
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freelj  swimraiog  tlirougli  the  water,  it  is  alwafi  widely  dUi 
From  tlie  atomacli,  tbero  poaees  a  narrow  straight  intestine,  which' 
terminates  at  the  opposite  extremity  of  the  body.  ^Vhen  the 
animal  is  in  active  moTement,  therefore,  a  continual  stream  of 
fluid  will  enter  its  moutU,  and  wilt  pass  out  again  behind  ;  tad 
from  tbe  minute  particles  contained  in  ibis  fluid,  its  nourisluneDt 
is  probably  in  part  derived. 

1036,  Tlieae  apparently  powerless  little  animals  feed,  howcTW, 
like  ether  Acalepba),  upon  species  of  much  higher  organisation 
and  firmer  texture ;  and  they  are  provided  with  similar  means 
of  obtaining  tbem.  From  the  posterior  part  of  the  body  atise 
two  filaments,  wliieii  are  many  times  its  own  length.  These  aro 
provided  witli  lateral  filaments,  which  arise  at  regular  interrftls 
from  one  side  along  their  whole  course,  and  are  spi^ly  coiled 
like  the  tendrils  of  a  pea.  The  principal  filaments  do  not  arise 
from  the  eurfaco  of  the  body,  however,  but  from  the  bottom  of 
two  <le(')i  cavities  extending  into  its  interior.  Into  these  caviticB 
the  main  filaments  with  their  appendages  can  be  entirely  retracted. 
The  lateral  fibrils  seem  to  contract  apirallytowords  the  longitudinal 
filaments ;  and  the  latter  are  drawn  by  irregular  contractions 
into  the  cavity,  so  as  to  bo  entirely  concealed.  When  the  animal 
wishes  to  put  them  forth,  it  seems  to  contract  the  cavity,  and  tlie 
fllaments  are  jerlied  forth,  as  it  were,  not  simnltaneoualy,  hot 
first  on  one  aide  and  then  on  the  other.  When  the  main  fila- 
ments have  been  ejected  from  the  body,  the  little  tendrils  begin 
to  uncoil.  When  one  of  these  beautiful  little  animals  is  placed 
in  a  vessel  of  sea-water,  it  sometimes  remains  at  the  bottom, 
projecting  its  long  filaments  upwards.  At  other  times  it  darta 
upwards  with  great  velocity,  drawing  its  long  filaments  after  it, 
retracting  and  extending  them  alternately.  Not  unfrequently  it 
remains  for  some  time  at  the  top  of  the  water ;  and,  when  it 
wishes  to  descend,  it  turns  over,  drawing  up  its  filaments  sud- 
denly, and  then  swims,  mouth-downwards,  to  the  bottom  of  thg 
vessel. 

1037.  The  Cesium  f'enerit,  or  Girdle  of  Venus,  an  Acalepba 
belonging  to  the  same  group  with  the  preceding,  is  a  flat  rihand- 
ahaped  animal,  which  Bometimcs  attains  the  length  of  five  or  six 
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foet,  whikt  itu  breadth  is  not  more  tlian  as  maoj  iochea.  At  first 
sight,  the  fomi  of  tins  spouics  miglit  forbid  us  from  ranking  it 
near  the  Cydippe.  Wlicn  we  eiamine  its  structure,  however, 
we  find  thut  there  ia  a  much  greater  real  correspondence  thaa 
would  have  been  euapected.  The  month  is  placi'il,  not  at  one 
extremity,  hut  at  the  centre  of  one  of  the  Bides.  The  aliraeutary 
tube  posses  straight  across  the  body,'  aod  terminates  on  the 
opposite  aide  ;  the  digestive  organs  closely  resembling  those  of  the 
Cydippe.  The  uniformly  gelatinous  consistence  of  the  whole 
animal,  as  well  as  this  pecub'ar  conformatioa  of  its  alimentary 
canal,  forbid  our  ranking  it  in  the  Articulated  series  ;  to  which  its 
prolonged  form  might  have  led  us  to  refer  it,  if  the  mouth  had. 
been  placed  at  one  extremity,  and  the  alimentary  tube  had 
traversed  its  length.  The  edges  of  both  sides  are  friuged  with 
cilia  from  ono  end  to  the  other ;  and  it  appears  to  be  by  the 
vibrations  of  thesa  cilia,  rather  than  hy  any  movement  of  the 
body  itself,  that  it  is  propelled  through  thu  water.  As  in  the 
Ci/dipiHS,  a  system  of  vessels  absorbs  the  nutritious  fluid  produced 
by  the  actions  of  the  digestive  apparatus,  and  conveys  it  to  tlie 
remainder  of  the  structure,  here  so  remote.  And  here,  also,  wo 
find  a  port  of  these  vessels  running  under  the  ridges  bearing  the 
cilia,  as  if  to  expose  the  fluid  they  convoy  to  a  stratum  of  water 
continually  renewed  by  the  ciliary  action.  We  mightthcn  regard 
this  animal  as  a  Ci)i{ippe.  flattened  and  extended  in  a  lateral 
direction ;  and  many  very  interesting  forms  of  transition  have 
been  discovered,  which  show  that  this  view  of  its  structure  is 
the  true  one. 

toss.  The  group  of  fli/itrotltUic  Acaleph^,  is  characterised 
by  the  presence  of  one  or  moru  Jargi-  alr-eacs,  by  which  great 
buoyancy  is  given  to  these  beautiful  .inimals.  It  would  appear 
that  they  have  considerable  power  over  these  organs;  cither 
forcing  out  the  air  contained  in  them,  or  compressing  it  into  a 
much  smaller  compa^,  when  they  wish  to  sink ;  and  distending 
the  fiae  by  some  unknown  means  when  they  desire  to  rise. 
We  seldom  meet  with  anything  like  radial  symmetry  in  this 
group.  The  forms  of  the  species  are  extremely  variable  and 
irregular ;  but  there  is  usually  a  correspondence  between  the  two 
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sidos  of  eacli  iudiviilnal.  A  well-known  example  of  Uiw  gn^ 
ia    the    Phjitaha    utriculiu^    cnmraonly  ), 

termed  tlie  Portnguese  Ulan-of-war.  This 
pOMesaea  a  single  large  air-sac,  beneath 
which  the  digestive  apparatus  ie  disposed  ; 
and  the  eac  is  surmounted  by  a  sort  of 
Croat  [U),  which  possesses  a  greater  degree 
of  firmness  than  the  rest  of  the  strncturo, 
and  IB  elevated  entirely  above  the  witer, 
when  the  animal  Is  floating  at  the  anr- 
face  ;  c)  that  wiien  expcwcd  to  the  in- 
fluence of  tUo  gentle  bree^r,  the  nuinial 
19  wafted  by  its  means  from  place  to  place. 

The  air-soo  itself  pos«i-3Si:s  considerable  mn:9cular  power.  It  i> 
provided  with  two  orificea  (o,  f),  one  at  each  cutremity,  through 
both  of  which  air  is  forced  out  when  the  bag  is  compri?3sed  by 
the  hand  ;  mch  of  these  oriBces  is  provided  with  a  tittlo  circular 
muscle,  which  usually  keeps  them  closed,  bnt  which  allows  of 
their  dilatation  during  the  continuance  of  the  outward  flow  of  »r. 
It  is  not  improbable  that  the  alteration  in  the  specific  gravity 
of  this  animal  recjuired  for  its  sinking  in  water,  is  effected  partly 
by  the  expulsion  of  air  in  thia  manner,  and  partly  by  tlio  com- 
pression of  the  remainder.  No  definite  stomach  can  bo  found 
beneath.  There  is  a  mass  of  short  flask-shaped  appendages, 
which  hang  down  from  the  under  side  of  the  air-sac,  and  «n 
terminated  by  suckers,  with  an  orifice  in  each.  Whilst  the 
lower  surface  of  the  air-sac  is  not  itBcIf  above  six  inches  from  one 
end  to  the  otlior,  the  tentacula  sometimes  hang  down  like  fishing 
lines,  to  an  extent  of  sistecn  or  even  eighteen  feet,  Tb«y 
generally  possess  an  active  stinging  power,  and  ore  also  my 
contractile,  so  that  tlioy  are  able  to  draw  the  prey  which  they 
have  attacked  towards  their  point  of  origin.  It  would  seem  that 
the  sliort  suckers  are  attached  to  the  bodies  of  animals  thus 
entrapped;  and  that  tlie  P/n/g/iitig  derives  its  nourishment  by 
imbibing  their  juices  tlirough  the  pores  of  tho»c  numerous 
cirrhi.  This  animal  is  one  of  those  most  commonly  observed  by 
voyagera,  sailing  in  fleets  upon  the  calm  surface  of  the  ocv&n,  luid 
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dtaappearing  witli  grent  rapidity  when  alarmed  by  tho  roDghneea 
of  tlie  waves. 

1039.  Our  occDunt  of  the  Acolepbat  cannot  bo  better 
summed  up  than  in  tho  words  of  M.  Pcron : — "Among  the 
animals  of  ^hia  fomily,"  he  observes,  "  we  find  the  most  import- 
ant functions  of  life  perfonned  in  bodies  which  offer  to  the  eye 
little  more  than  a  mass  of  jelly.  They  grow  frequently  to  a 
hirge  size,  so  aa  to  measure  several  feet  in  diameter;  and  yet  we 
cannot  always  determine  what  are  their  organs  of  nutrition.  Tliey 
move  with  rapidity,  and  continue  their  motions  for  a  long  time  ; 
and  yet  we  cannot  always  satiefactorily  demonstrate  their  mus- 
cular system.  Their  secretions  are  frequently  very  abundant, 
and  yet  the  secreting  organs  remain  to  be  discovered.  They 
seem  to  bo  too  weak  to  seize  any  vigorous  animal,  and  yet  fishes 
are  sometimes  tlieir  prey.  Their  delicate  stomachs  appear  to 
be  wholly  incapable  of  acting  upon  snch  food ;  and  yet  it  is 
digested  within  a  very  short  time.  Most  of  tbem  shine  at  night 
with  great  brilliancy,  and  yet  we  know  little  or  nothing  of  tho 
nature  of  tho  agent  which  produces  so  remarkable  an  cfl'ect,  or 
of  the  organs  by  which  it  is  elaborated.  And,  lastly,  many  of 
them  sling  the  hand  which  touches  them  ;  but  how,  or  by  what 
means,  they  do  so,  remains  a  mystery." 
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CHAPTER  XXIV. 
OP  THE  CLASS  OK  POLYPIFBRA. 

1040.  No  doubt  can  now  exist  of  the  Animal  character' 
the  beiDge  compoeiDg  this  closa ;  altlioDgli  the  PlADt-IHce  fonn 
wliicli  many  of  them  present,  deceived  the  Naturalists  of  former 
d»ya,  38  it  dow  tho  uoinfornied  observer  at  the  present  time, 
inlo  the  belief  of  their  Vegetable  nature.  In  the  worlts  of  the 
older  TtotonUtB,  the  toophytM  (a  term  which  maj  be  adyan- 
tageo ugly  restricted  to  this  class),  n-hethcr  hard  and  stonv,  or 
flezilile  and  liorny,  were  arranged  and  described  with  Sea-weeda 
Mid  Mosses,  without  any  mi'igivings  aa  to  to  the  propriety  of 
doing  so>  Bo  for  was  this  theory  carried,  that  the  Sea-Anemone 
was  described  sa  a  veritable  flower  ;  and  Count  Maiaigli,  who 
detected  the  existence  of  analogous  beings  in  coral  and  madre- 
poro,  vpoke  of  them  as  the  hlotiumi  of  these  etony  plants.  It  is 
now  Just  a  century  since  the  doctrine  of  their  Animal  character, 
now  universally  admitted,  was  lecoived  with  any  degree  of  faTonr 
by  the  learned. 

1041.  It  is  only  of  late,  however,  that  this  class  haa  been 
carefully  investigated  and  well  understood.  A  largo  proportion 
of  those  compound  structures,  wliich  are  known  as  Coivl, 
Miulrojiore,  Stc.,  come  under  the  inspection  of  Naturalists  only 
in  their  dry  state,  stripped  of  all  that  characterises  the  living 
animal.  Hence  their  classiGcation  has,  until  recently,  been 
founded  solely  upon  the  characters  presented  by  these  stnicturea. 
Some  of  them  are  massive  and  stony  ;  others  of  more  delicate 
conformation,  and  of  horny  consistence.  Some  of  them  serve  as 
a  central  axis  or  stem,  which  is  clothed  with  the  living  flesh  ; 
otlicrs  form  a  tube,  which  sheaths  the  softer  tissues,  and  this 
variety  is  found  to  exist  among  both  the  stony  corals  or  litfto- 

phi/tf*,  and  the  homy  flexible  corals  or  kivarojiAytet.     Itloreover 
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there  are  some  polypes  which  do  not  fonn  aaaocmtioDS,  and 
which  deposit  no  hard  akdcton,  but  which  ore  cloady  allied  in 
general  structure  to  those  that  do  ;  such  are  the  Hydra  or  frosh- 
water  Polype  (Fig,  615),  and  the  Actinia  or  Sea- Anemone  (Fig. 
617)-  In  the  clasufication  founded  only  upon  the  characters  of 
the  compound  maasca,  therefore,  the  naked  Polypea  (as  they  were 
termed]  were  associated  into  a  separate  order.  By  this  method 
— OS  by  any  which  depend  upon  a.  single  set  of  characters,  and 
are  therefore  arUjkial — beinj,'s  the  most  dissimilar  wore  asso- 
ciated togctlier ;  itnd  those  which  were  really  allied  in  the 
Structure  of  the  individuals,  were  separated,  because  there  was  a 
digaimilarity  in  the  form  of  the  compound  masses. 

1042.  Bearing  in  mind  the  rcsomhiance  formerly  pointed 
out,  between  one  uf  the  compound  Polypifera  and  a  Vegetable 
structure,  in  regard  to  the  aggregation  uf  distinct  individuals  into 
one  common  life  (§  £186),  wu  shall  at  once  perceive  the  necessity 
of  looking  for  the  characters  which  are  to  servo  for  the  claaBifl- 
cation  of  this  group,  not  in  the  degree  of  density  of  the  stem,  ot 
in  the  arrangement  of  its  branches,  but  in  the  structure  of  the 
separate  Polypes.  The  Botanist  well  knows  that  in  the  leaves 
and  flowers  he  must  find  the  materials  for  kU  cloasiScatiou  ;  and 
not  in  the  degree  of  firmness  of  the  wood,  or  tlio  mode  of  growth 
exhibited  by  the  whole  structure,  which  are  liable  to  vary  so 
much  with  age  and  circumatanues,  and  to  diSer  so  completely  in 
species  which  are  really  in  close  alliance.  Id  this  mouuer,  the 
claas  of  PoLYPiPERA  may  be  divided  into  four  Orders,  character- 
iaed  by  four  distinct  kinds  of  structure.  Each  of  these  Orders 
contains  Polypes  in  various  degrees  of  association; — some  living 
solitarily  ; — some  existing  in  societies  ; — some  united  by  a  con- 
necting flesh  ; — and  some  having  a  conitnon  circulation  of  fluid 
amongst  them.  Each,  therefore,  contains  some  which  form  a 
solid  structure,  and  others  which  are  destitute  of  it. — The  differ- 
ences between  these  <>rders  ore  such,  that  it  will  be  desirable  to 
give  a  detailed  account  of  eaeh  separately. 
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Order  I.— HYDBOIDA. 

1043.     Tho  Hydra,  to  wbicli  reference  baa  been  made  aa  tha 
type  of  one  of  the  diviBionB  of  the  Polypifuro,  is  n  minute  aniauL 

common  in  stagnant  [)ool9  of  water, 
where  numbcra  arc  often  found 
clustering  upon  aquatic  plants,  or 
other  floating  bodies.  Altliongli 
moat  of  the  species  prefer  fresh 
water,  Bomo  are  occasionally  found 
at  sea.  Tliese  curiuns  little  crea- 
tures po3SC99  nn  organisation  which 
appears  very  simple,  and  Ro  it  has 
long  been  oousidered ;  but  recent 
improvements  in  the  power  of  the 
microBcopo  havo  enabled  its  struc- 
ture to  be  more  fully  analysed,  and 
liavo  revealed  (in  this  as  in  every 
other  instance)  details  tbat  were 
previously  unsuspoct<»l.  The  Hydra 
Btn'rfis,  or  Green  Polype,  and  tlio 

Hydra  Jmea,  or  Brown  Polype,  are  the  two  best  knovni  species ; 
and  to  these  our  description  will  chiefly  apply.  The  body  of 
tho  Hydra  consists  of  a  simple  bag,  or  sac,  constituting  tbo 
stomach  of  thn  animal,  and  cnpahlo  of  varying  its  form  and 
dimensions  to  a  very  remarkablo  extent.  In  tho  largest  species 
it  Bomotimcs  attains  tho  length  of  an  inch,  when  stretched  out  in 
a  oylindrical  form  ;  whilst  it  will  appear,  in  its  contracted  slAte, 
as  a  email  globo  of  scarcely  perceptible  dimensions.  At  the 
upper  end  of  this  digestive  sac  is  an  opening,  which  may  be 
regarded  as  the  mouth  of  the  animal ;  and  round  this  are  arranged 
a  cortftin  number  of  d-nMtfii/a,  or  long  floxihle  arms,  which  diverge 
from  each  other  like  the  spokes  of  a  wheel.  If  we  look  at  tlie 
month  of  the  Ui/dra  from  above,  thtTefore,  we  shall  at  once 
perceive  the  claim  of  this  animal  to  a  place  aniong  the  Itadiated 
Sub-Kingdom.  Tlic  arms  varj- in  number  ;  being  usually  from  six 
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to  ten.  They  vary  abo  in  dimension  ;  not  exceeding  in  tbe  for- 
mer specicathe  length  of  the  body;  whilst  in  the  latter  tliey  often 
eictend  themselTcs  to  aa  much  aa  seven  or  eight  incht^,  still  buing 
able  to  contract  themselves  down  to  minute  tuberclea  or  knobs 
projecting  around  the  mouth.  The  animal,  in  its  general  aspect, 
is  thus  seen  to  bear  a  close  resemblance  to  the  Cuttle- fiali ;'  and  in 
the  peculiar  organisation  of  its  arms  for  the  seizure  of  prey,  this 
resemblance,  as  we  ahall  presently  see,  is  extremely  remarkable. 
In  fact,  this  little  Polype  may  be  regarded  as  one  of  those 
th'tchct  or  fore-thatliiEinifi  of  iiigher  forma,  which  we  occasionally 
meet  with  in  the  lowest  groups. 

1044.  The  arms  ate  destitute  of  cilia;  aodtbiais  an  import- 
ant character,  by  which  all  the  Polypes  of  the  Hydra-form  kind 
may  be  at  onco  distinguished  from  those  of  a  higher  group 
(ij  1095).  They  are  thickly  sot,  however,  with  minute  bristles ; 
besides  which,  a  number  of  little  wart-like  processes  may  bo 
observed,  from  whose  summit  sharp  and  firm  spincij  are  occa- 
sionally protruded,  by  which  a  very  firm  hold  is  taken  of  what- 
ever Bubstanoo  is  onibracc<l  by  the  animal.  The  mechaniam  by 
which  these  are  pushed  out  of  their  sheath  is  very  curious. 
Each  spine  is  monntcd  upon  the  summit  of  a  small  vetticle, 
which  is  capable  of  expanding  and  contracting  within  on 
envelope,  that  embraces  the  whole  apparatus.  IVhen  at  rest, 
this  vesicle  lies  at  the  bottom  of  the  including  sac,  and  the  spine 
b  drown  entirely  within  it ;  but,  when  the  animal  lays  hold  of 
any  object  vvith  one  or  more  of  its  arms,  the  vesicle  is  distended 
by  some  unaeen  means,  and  protrudes  the  spine  which  is  seated 
upon  it. 

1045.  When  in  search  of  prey,  the  Hydra  permits  itsaraiB  to 
float  loosely  through  the  water.  It  is  rather  curious  tliat  eo 
inactive  a  creature  as  this  should  principally  depend  for  its  food 
on  the  minute  Crustacea  and  aquatic  Worms,  whose  rapid  move- 
ments would  seem  to  place  them  beyond  its  reach.  By  lying  in 
wait,  however,  with  its  arms  thus  disposed,  the  Polype   soon 

■  ll  «it  Ibit  I'cn.'iii Ilium  nhich  »uH<l  HtJaumur  to  gi^c  la  llio  ll>dn  tliD 
namt  cif  Polypi;  Iho  ptilvfii  tif  iHc  aiiricotl  being  Oio  fcntiuiili  aowiadtidcd  in  iha 
gsniu  Oelojnu  of  Itio  Cepbalnpadi. 
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Biiccecila  iti  obtaining  its  sopply  ;  for  if,  ia  tlieir  active 
any  of  tlieaa  animals  abould  but  toucb  one  of  tbo  teBtacula^i 
doom  is  sealed ; — it  ia  immediately  seized  by  it ; — other  arma  are 
soon  coiled  round  it ; — and  tbo  unfortunate  victim  is  speedily 
conveyed  to  tbo  moutb.     It  lias  been  noticed  that,  if  held   for  a 
little  timp  in   tlio   arms   nitbout   being  swallowed,    soft-bodied 
animals  (audi  n»  worms)  always  die,  even  wlien  released  alivi<: 
wbence   it  hm  bceu  inferred,  witb  sotoo  plaunbilit^,  that  the 
spines  are  tbe  means  of  convcjing  into  tlie  prey  some  poisonona 
secretion,  in  tbe  same  manner  as  tlie  poison-fang  of  the  Serpent, 
or  tbo  sting  of  tbe  Bee.    Upon  minute  Crustacea  and  other  bard- 
sbclled  animals,  bowevcr,  tbis  secretion  appears  to  bave  no  power. 
Such  animals  are  often   swallowed   alive,  and  their   movemeniK 
within  tho  stomacb  may  often  be  perceived  for  some  little  time ; 
but,  tbeir  life  heing  at  but  destroyed,  the  process  of  digtistion 
goes  on  very   rapidly.     Tlie  transparency  of  the   niembnne 
which  composes  tho  stomocb,  at  first  permits  tbe  outline  of  tbe 
animal  to  be  clearly  seen.     The  film  ov{t  it  gradually  becomes 
turbid,  however,  and  the  ontline  of  the  animal  indistinct ;  until, 
at  last,  its  form  is  wholly  Inst.     Tho  soft  parts  ore  coniplotely 
dissolved;    itnd   the   harder  indigestible  portions   are   rcjeotcd 
through  the  mouth.     This  ii*,  at  least,  the  case  with  regard  tu 
the   larger  masses ;  tho  more  finely- divided  parts  seem  to  be 
expelled  through  a  small  orifice  at  tho  opposite  extremity  of  the 
cavity,  evidently  corresponding  with   that  which,   in   the  com- 
pound Hydraform  Polj-pe,  opens  intti  the  tuhc  th.it  connects  all 
(lie  iudividuals   by  a   common  circulation  (J  IO."»(i).     It  would 
soem  that  Animal  matter  is  more  readily  dissolved  than  pai^ 
tides  of  Vegfltahlo  structure. 

1046.  It  not  unfrequently  happens  that,  in  tho  process  of 
swallowing,  the  Flydra  draws  in  its  own  arms,  which  are  coiled 
round  its  prey.  The  digestive  process  never  seoma  to  affbct 
them,  however,  in  the  slightest  degree  ;  even  though  tbey  remain 
thus  inclosed  during  tbo  whole  period  of  the  solution  of  the 
food.  Trembley,  tbe  first  discoverer  of  these  Ilydrfe,  to  whose 
accurato  description  of  their  habits  scarcely  anything  haa  been 
added  by  subsequent  observations,  once  witnessed  a  very  curious 
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circiiniBtanuD.  "  Two  Pulypea  liad  seized  upon  the  sntne  animal ; 
both  bad  parti  ally  succeeded  in  swallowing  it ;  when  the  largest  put 
an  end  to  the  dispute,  by  swallowing  its  opponent,  as  we!l  as  the 
subject  tif  contention.  Trembley  naturally  regarded  so  tragical 
a  termination  of  the  affray  as  the  end  of  the  swallowed  Polyp's 
existence  ;  but  he  was  mistaken  ;  for,  after  the  devourer  and  his 
tiaptive  had  digested  the  prey  between  them,  the  latter  was 
regurgitated  safe  and  sound,  and  apparently  no  worse  for  the 
imprisonment."  It  has  been  noticed  that,  when  the  Hydra  is 
gorged  with  food,  its  tentacula  may  be  touched  with  impunity 
by  the  animals,  whose  contact  would  at  other  times  arouse  it 
into  active  movement.  Tliis  scarcely  proves,  however,  an  exor- 
cise of  the  icill,  to  which  some  have  referred  it.  We  may  easily 
understand  that  the  distention  of  the  whole  of  the  tissues  with 
fluid  may  be  unfavourable  to  their  contractility  ;  and  we  liave  a 
parallel  case  in  the  Human  being,  for  everyone  can  perceive  the 
difference  in  the  facility  of  swallowing,  at  the  commencement  and 
termination  of  a.  full  meal.  It  will  scarcely  be  asserted  that  l/iit 
variation  is  an  effect  of  the  will  -  in  fact,  it  is  often  opposed  to 
it,  being  one  of  those  beautiful  adaptations,  hy  which  the  welfare 
of  the  economy  is  provided  for,  but  which  the  indulgence  of  tho 
sensual  appetites  opposes. 

1047.  When  the  difference  between  tho  external  integimient 
and  the  lining  of  the  stomach  is  considered,  it  seems  not  a  little 
wonderful  that  the  two  should  he  mutually  convertible.  Yet 
such  is  the  fact.  Amongst  the  many  curious  experiments  per- 
formed on  these  animals  by  Trembley,  was  the  following : — By 
nieans  of  a  line  wire,  he  actually  succeeded  In  turning  the  Hydra 
inside-out,  as  we  might  the  finger  of  a  glove  ;  and  this  violent 
disturbance  did  not  seem  to  interfere  with  tho  comfort  of  the 
animal,  for  all  ita  functions  soon  went  on  as  before.  What  was 
previously  the  lining  membrane  of  the  stomach  now  becomes  the 
external  integument,  and  from  it  the  dutU  are  produced,  whicli 
will  be  presently  described  ;  whilet  the  tegumentury  membrane 
seems  to  be  capahlu  of  speedily  doing  all  that  is  necessary,  towards 
the  digestion  of  the  food.  The  remarkable  power  with  which 
those  Polypes  are  endowed  of  adapting  themselves  to  circum- 
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sUnces,  aeems  to  be  given  to  them  u  ft  compenntiMi  Cor  thoE 
low  degree  of  organuatioQ.     While  the  want  of  tUi»  em  thm 
tenUcula  prevents  tlie  creation  of  cnrreDt^   for  tltc   purpose  of 
brioging  a  constant  trujiply  of  food  U>  tbe  moutb.  auil  tliiu  nA 
leu  choice  to  tbe  anim&l,  tbtr  body  is  to  conatnictml  M 
eapabU  of  accommodating  itaelf  to  a  prey  of  ejctreincJy 
me ;  and  the  digeetive  secretion  can  act  apon  almost  any  kind  nl 
Mf^utised  anbvtiuace,  eo  ae  to  convert  it  into  olimenUTy  matoriab. 
And,  in  like  manner,  tbe  abeence  of  any  special  means  of  nw| 
iag  the  flaids  ia  compenuted  by  the  ezpomre  of  ever;  pari  rfj 
the  tiwae,  both    by  its  intenial  and  external  Mtrfaoc,  to   tlw 
Durrounding  clenicDt. 

lfl-18.  Tlie  reproduction  of  tbe  Hi/dra  usually  takes 
meant  of  hiuU  devt-loped  from  ita  external  surface.  At  fint 
appear  ae  Hiiglit  protuberances  iroia  the  body ;  tliey  gradually 
iBcreaee  in  siie,  and  present  somewhat  of  the  forni  uf  the  parent ; 
an  aperture  ia  then  seen  at  tlii>  uoattiM^liud  extremity,  auO  tcnta- 
oula  sprout  aroatid  it.  During  tliu  whole  of  tliis  period,  tbo 
interior  of  the  young  Polype  communicates  with  the  geooni 
cavity  of  the  parent.  At  first  its  nutriment  is  supplied  entirely 
by  tbe  latter ;  but  when  the  tentacula  are  dcv(.'l<)|)i>il,  it  catehM 
prt-y  fur  itself  with  isuch  eagerness.  It  is  not  an  unusual  tbiog 
to  see  the  young  one  and  its  parent  struggling  for  tbe  saaw 
worm,  and  gorging  opposite  ends  of  it  together.  Theie  is  still  ■ 
cummuDii.'ntiun  between  the  stomaohd  of  the  two,  as  appears  from 
the  distcDtioD  of  either  when  the  other  is  fed.  As  the  young 
Polype  advances  towards  maturity,  however,  this  aperture  con- 
tracts, and  is  at  last  obliterated.  The  stalk,  by  which  the  bud 
is  attacho<l,  gradually  becomes  more  slender ;  and  at  last  it  is 
broken  by  any  slight  effort  on  the  part  of  either  animal,  and  the 
young  one  swim.i  off.  Not  unfrequcntiy,  however,  it  liaa  begun 
to  produce  buds  from  itaelf,  before  its  separation  from  it«  parent ; 
und  thus  three  generations  may  he  seen  united  together.  During 
warm  weather,  this  multiplication  goes  on  with  great  rapidity, 
if  the  auinials  are  well  supplied  with  food.  From  one  parent, 
VK  or  seven  budii  have  been  txca  to  sprout  at  one  time ;  and, 
several  of  these  bearing  another  generation,  an  many  as  ngbteen 
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have  been  observed  united  in  one  ^up.  Sometimea  the  whole 
procesa  19  oonctuded  within  twonty-foiir  hours ;  so  that,  at  this 
rate  of  (irodiictioD,  above  a  million  would  bo  formed  in  a  month 
from  a  single  Hydra. 

1049.  It  is  not  only  in  tliis  manner,  however,  that  the  tlydra 
propagates  itself.  The  process  just  described  is  evidently  analo- 
gous to  the  extension  by  buds,  which  is  bo  characteristic  of 
Plants.  But  thero  is  another  mode  of  roprodoction  in  the 
Vegetable  kingdom — that  by  seeds  or  spores ;  and  this,  also,  the 
Hydra  possesses,  in  common  with  all  the  higher  tribes  of  Animals. 
Towurdii  autumn,  some  little  gelatinous  globules  nre  seen  to  be 
lilieratcd  from  the  tissue  of  the  Polype.  These  fall  to  the  bottom 
of  the  water,  and  remain  undeveloped  until  spring  ;  when  tliey 
produce  a  new  generation  of  IlydriB,  which  are  said  to  be  smaller 
than  those  which  have  sprung  immediately  firom  the  parent. 

1050,  Perhaps  the  most  remarkable  feature  in  the  history  of 
the  Hydray  is  its  capability  of  reproducing  the  whole  structure 
from  separate  portions  of  it.  Not  only  will  the  body  send  forth 
new  tcntacula,  to  replace  any  which  have  been  accidentally  lost 
or  artificially  removed,  but  the  arm  thus  separated  has  the  power 
of  developing  the  whole  body.  If  the  body  is  divided  trans- 
versely, each  segment  will  become  a  new  animal ;  the  upper  one 
closing  the  aperture  at  its  base,  and  the  lower  one  speedily 
developing  tcntacula  around  the  nowly-formcd  moutb.  If  divided 
longitudinally,  each  half  will  form  a  separate  tube  in  an  hour,  by 
tlie  folding-in  of  its  edges,  and  will  soon  begin  to  ply  its  ten- 
tacula.  Even  if  divided  into  several  longitudinal  strips,  each 
becomes  a  now  tube ;  not  as  before,  however,  by  the  folding  in 
of  its  edges,  but  by  the  formation  of  a  cavity  in  its  substance. 
If  cut  transversely  into  several  segments,  eacli  will  in  time 
become  a  perfect  animal,  ao  that  thirty  or  forty  Hydra  may  thus 
be  produced  by  the  section  of  one.  Further,  by  slitting  tlie 
tube  at  one  end  only,  two  heads  or  two  tails  may  be  formed — 
each  division  soon  becoming  perfect  in  itself.  Tlicse  may  ho  again 
divided,  and  any  amount  of  multiplication  may  thus  be  effected, 
thus  realising  in  Nature  the  Hffdrn  of  ancient  fable.  The  animal 
does   not  appear   to  suffer  from  these   experiments,  for  it  is 
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observed  that,  as  if  excited  by  the  injury,  young  Polypes  spnHit 
more  abundnutly  from  the  wounds  thus  made,  tban  from  u^ 
ecaired  pBiis.  Bnt  even  this  ia  not  all ;  for  two  Polypea  buj 
be  grafted  together  by  any  parts ;  and  not  only  two  of  ihe 
same  species,  but  a  green  and  a  brown  one  m»jr  be  thm 
united. 

1051.  The  Polype  does  not  seem  to  posscK  any  special  orgui 
nf  sensation,  or  to  have  any  kind  of  feeling  but  that  of  toucli. 
It  may  be  doubted,  indeed,  bow  far  the  gre.iter  part  of  ita  ac- 
tions necessarily  involve  true  xeiuatim  ;  that  is,  how  far  it  is  con- 
scions  of  the  imprcasiona  wbicb  are  made  upon  it,  and  to  wkiclr 
ita  organs  respond.  Many  of  its  movements  present  conaideriU* 
analogy  wltb  those  of  Plants  ;  especially  those  of  the  Hioiuia 
(Veget.  Physiol.  §  422),  Tlie  Hgilnc  generally  seek  the 
light ;  and,  if  a  number  of  them  bo  placed  in  a  glass  vessel,  they 
■will  cluster  at  the  side  on  which  it  strikes.  We  have  no  reason 
to  sapposc,  however,  that  tliey  are  conscioos  of  ite  presenco  ai 
light,  since  no  rudiments  of  visual  organs  can  be  dctcct«d.  It 
would  ratlier  seem  that  it  exercises  an  influcace  oa  their  bodies, 
which  causes  them  to  seek  it,  very  much  in  the  same  mAnnef 
that  Ptante  direct  themselves  towards  it.  The  locomotive  powers 
of  the  H'lif/'at  arc  more  exercised  for  this  purpose  than  for  the 
search  after  food.  When  scckiug  their  prey,  they  generally  fix 
themselves,  by  a  kind  of  sucker  at  the  lower  end  of  the  stomach, 
to  Bomo  solid  body  :  and  their  food  is  obtained  by  the  tentaciila 
alone.  When  they  di'sirc  to  change  their  place  altogether,  they 
doit  in  tlio  manner  of  the  geometrical  Caterpillars  (5  702),  and 
of  some  Leeches.  If  the  foot  or  sucker  bo  nttached,  the  body  ia 
bent  until  the  head  touches  the  surface,  along  which  it  intends 
to  move.  It  then  adheres  by  tile  mouth,  or  by  one  or  two  of 
the  tentacula ;  and,  detaching  the  foot,  druws  it  up  into  doM 
proximity  with  the  head.  Tlie  font  theu  takes  a  fresh  atl«cb- 
nient;  and  the  head  is  projecteil  forwards,  fixes  itself,  and  is 
followed  by  the  foot  in  the  sauio  manner  us  before.  This  node 
of  progression  is,  from  the  minute  siwi  of  the  animal,  necessarily 
slow.  A  march  of  two  inches  occupies  several  houis  for  its  pcr- 
formanue ;  and  seven  or  eight  inches  may  he  regarded  as  a  very 
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goud  day's  journey  even  in  autnmer.  But  Bonietitnes  n  more 
expeditions  mode  of  travelling  is  adopted.  Tlie  head  being 
broiiglit  down  and  fixed  aa  before,  tho  fool  is  made  to  ileseribc  a 
semicircle  over  it,  and  takes  its  now  attoclimont  at  un  equal 
distance  on  tlio  otiier  aide  ;  the  foot  being  tben  fixed,  a  similar 
movement  ie  performed  by  the  bead ;  and  thus  ths  animal  ad- 
vances by  X  auccesHion  of  aomonets. 

1(152.  By  these  antl  similar  ineons,  tho  Hydra:  arc  enabled 
to  lu'ife  along  solid  aurfaccs,  such  as  the  bottom  or  sides  of  the 
vessel  in  which  they  are  contained,  and  the  leaves  or  stems  of 
aquatic  plants.  There  is  another  very  curious  position,  to  which 
it  frequently  haa  recourse.  By  projecting  the  flat  surface  of  the 
foot  above  the  water  for  a  short  time,  it  soon  becomes  dry,  and 
in  this  state  serves,  by  its  repulaivo  action  on  the  water  around, 
as  a  kind  of  float,  from  which  tho  animal  suspends  itself.  In 
this  state  it  can  move  itself,  by  means  of  its  tontacuU,  with 
great  facility ;  and  it  is  also  acted  on  by  tho  wind,  so  that  it 
can  travel  a  considerable  distance  without  eflbrt.  If.  whilst 
thus  floating,  a  drop  of  water  be  made  to  fall  upon  tho  foot  so 
as  to  wet  it,  the  hydrostatic  power  of  the  organ  wilt  be 
destroyed,  and  tho  animal  will  immediately  sink  to  the  bottoni. 

1053.  The  first  subdivision  of  the  Polypifern, — termed 
Hydroida  or  Hydra-form^  or  •S^erfu/orian  Polypei,  from  the 
name  of  one  of  its  most  charactcristio  genera, — includes,  with  the 
simple  genus  just  described,  all  those  compound  structures,  in 
which  a  number  of  Fulypes  similar  to  it  are  associated  together. 
In  all  these,  tho  folypidom,  or  solid  frame-work  which  gives 
support  to  the  softer  portions  of  the  structure,  is  oztcmat  to  the 
living  animal  matter,  and  incloses  it  as  iu  a  tube.  It  is  of  a 
texturo  varying  from  that  of  membrane  to  that  of  horn  ;  it 
never  contains  stony  matter  to  any  amount ;  and  it  ia  always 
flexilile.  Tliia  homy  sheath  is  formed  by  the  consolidation  of 
the  living  animal  membrane,  which  originally  acts  as  tho 
envelope  of  tho  soft  and  almost  fluid  texture  within  ;  and  it  is 
continuous  with  the  external  layer  of  that,  which  forms  the 
Polypes  themaelvea.  This  horny  tube  is  enlarged  at  certain 
pointB  into  sheaths  or  cells  for  the  protection  of  tho  Polypes  ; 
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wUhiD  tliese  ttif  individuals  can  tetratt  themselves,  altliongli, 
when  in  search  of  prey,  the}'  extend  beyond  it.  Each  nngic 
Polype  reaemblesa  Hydra  in  every  importajit  respect  bat  this; — 
the  stomach,  inntcad  of  being  nearly  closed  at  the  bottom,  com- 
inunicatea  freely  with  the  interior  of  the  Rtem  and  brancbes  ;  and 
the  membrane  lining  its  sac  may  be  regarded  as  a  prolongatioe 
of  that  whieh  surrounda  their  cavity.  The  pulp  contained  u 
the  hollow  stem,  rather  than  the  Polype  itself,  appears  to  be  the 
essential  part  of  the  animal ;  for  the  latter  ia  not  only  formed 
subsequently  to  it  in  the  first  inetance,  but  frequently  diea,  and 
is  reproduced  by  it. 

1 054.     Of  all  Zoophytic  productions,  these  structttreg  are  Ibe 

most  gracofnl  in  their  a|»- 
pcarance,  and  delicate  io 
their  conformation.  They 
sre  very  abundant  on  oar 
own  shores,  seeming  to  prefei' 
temperate  to  tropical  cli- 
mates ;  and  they  constituti! 
a  large  proportion  of  what 
ore  commonly,  but  incor- 
rectly, denominated  Coral' 
Una.'*  They  have  generally 
n  plant-like  aspect ;  consist- 
ing of  a  atcm,  attached  at 
its  base  (where  it  sometima 
diverges  into  rcrot-Uke  pro- 
longations) to  some  larger 
moss,  and  sending  off  its 
branches  abovewith  extreme 
and  most  boau  tifu  I  regularity. 
The  cells  are  arranged  upon 
the  Bides  of  these,  like  the 
minute  leaflets  of  Mosses  ; 
and    it    is    not    surprisiag, 
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therefore,  that  by  the  older  Naturalists,  who  ware  ignorant  of  the 
cicistenco  of  the  Polypes,  these  productions  were  regarded  as  of 
a  vegetable  nature,  and  were  termed  Sea-Mosses.  The  resem- 
blance is  still  more  striking  when  tlio  modo  of  propagation  Ju 
the  two  groups  is  contrasted. 

1053.  Altboiigh  the  reproductive  gemniules  are  in  some 
instances  produced  from  the  Polypes  ibemselvcs,  as  in  the 
Hydra,  a  more  special  apparatus  is  usually  evolvt'd  fur  the 
purpose.  At  certain  periods,  there  are  fonnod  from  particular 
spota  upon  tlie  stem  of  the  Scrlularia  and  its  allies,  expanaions  of 
its  horny  Rtructuro,  somewhat  resembling  those  which  encase 
the  Polypes,  but  usually  larger,  Tliese  ovarial  wifc/ca,  which 
so  much  resemble  theutvi*  of  Mosses  (Veoet.  Physiol.  §  42U), 
are  like  them  provided  with  a  lid,  which  falls  off  when  tlie  con- 
tained gemmules  are  mature,  so  as  to  permit  their  escape ;  and 
after  their  purpose  is  thus  completed,  the  vesicles  fall  off,  like 
tile  seed-capBuIcs  of  all  plants.  Tlio  gemmules  are  usually 
clustered  around  a  central  column  (analogous  to  the  eolinne/h  of 
Mosses)  ;  and  when  mature  they  swim  forth  by  the  action  of 
the  cilia  with  which  they  ai'e  provided,  being  detached  from  the 
central  column  at  the  same  period  that  the  lid  of  the  vesicle  falls 
olf.  The  gemmules  move  to  and  fro  by  the  vibration  of  tbeir 
cilia,  during  a  period  which  varies  from  a  few  hours  to  two  or 
three  days.  When  they  have  fallen  upon  Jt  site  fit  for  tbeir 
development,  they  attach  themselves  to  it  by  a  root-like  fibre, 
and  then  begin  the  formation  of  the  poly|)idom.  The  real 
nature  of  this  gemmuU  has  been  elsewhere  explained  (Anim. 
Pbyhiol.  5  7^). 

1056.  All  the  campoitnil  Hj/drotda  are  inhabitants  of  the 
ocean.  Some  of  them  seem  to  attach  themselves  indiscriminately 
to  any  solid  mass ;  whilst  others  seem  to  have  a  preference  for 
some  particular  kind  of  support.  Thus  one  is  found  only  on 
rocks  which  arc  constantly  beneath  the  surface  ;  others  on  those 
which  are  occasionally  uncovered  by  the  sea ;  and  others  attach 
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tlimnauIvea-Ui  tho  fronds  of  Soo- Weeds,  wliich  are  exftoeed  by  Um 
ruHiix  III  every  tide-  Tlie  dcBertfid  shells  of  MoUnsca  are  tha 
fAvouritu  bases  of  iiiaay  Rjiccics ;  and  a  few  attach  tlicrnticlTei 
oYpn  tit  tlH'Ho  lonantB  of  the  deep  whilst  yet  alive.  The  duratioo 
of  th<'S3  atnictiirea  h  various.  Many  ui  them  do  nut  iixist  abtire 
a  year,  especially  such  as  are  para^tic  upon  Algffi  ;  but  otbcn, 
pfirticulariy  tlioso  wliidi  attach  thumselvea  to  rock.9,  prtiliably 
attain  a  niiich  grcat<<r  age.  It  would  aeem,  however,  tliat  the 
ago  of  the  t'ulypes  uannot  bo  meiisurcd  by  that  of  their  celb. 
In  somo  instances  all  the  Polypes  disappear  during  the  winter, 
dying  off  liki'  the  leaves  of  a  tree ;  and  they  arc  all  renewed 
with  tlio  tight  and  warnitli  of  spring,  whilst  »t  the  somo  time 
fresli  braiiuhuB  ore  pruduced.  In  other  species,  a  constant  death 
and  regeneration  of  the  Polypes  seem  to  take  place. 

1057.  One  of  the  mu^t  curious  phenomena  exhibited  by  the 
Pnlypea  of  this  group,  is  the  circulation  which  may  be  seen  to 
take  plate  in  the  stem  and  branches,  and  which  eeenia  to  con- 
nuct  the  difl'ereut  individuals  together.  This  circulation  mudi 
reeumbles  that  which  has  been  described  in  the  cotupound  Asci- 
diaos  (S!)7EI)>  and  is,  like  it,  reefrted  in  its  direction  at  intervals: 
but  only  a  single  current  can  be  seen  at  a.  time ;  and  it  is  not 
mointninod  by  any  visible  movement  of  the  walls  of  the  cavities 
or  tubes  in  which  It  takes  place.  The  flow  is  sometimes  very 
rapid  i  it  then  slackens,  and  at  lost  stops ;  and  recomtncnccs, 
sometimes  immediately,  aumctimes  after  an  interval,  in  the  oppo- 
site direction.  Five  ebbs  and  flows  have  been  observed  to  occupy 
about  fifteou  minutes. 


Order  II.— HELIANTUOIDA. 

1058.  No  very  evident  links  of  transition  exist  between  the 
different  subdivisions  of  the  class  Polypifera ;  and  we  accordingly 
pass  at  once  to  the  next  group,  of  which  the  common  Actinia 
(Sea-Anemone)  may  be  regarded  as  the  type.  Although  so 
different  in  siie  and  general  appearance  from  the  Hydro,  this  is, 
like  it,  a  Polype;  and   the  difference  will  be  fotmd,  on  clow 
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examination,  to  consiat  more  in  the  relative  ileveloproent  nt  the 
difiiTcnt  parte,  than  in  any  fitndiimentiil  cliaoge  in  tlieir  airatige- 
Dient.  The  animal  still  consists  principally  of  a  tlomaeh  ;  tills 
ia  provided  witli  but  one  ori&ce,  the  mouth,  which  is  fringed  witli 
niinteroiis  tentaculn.  Instead,  however,  of  tile  delicate  Dicmhrane 
compoF'ing  the  ivalls  of  the  stomach  in  the  Hydra,  we  have  a 
dense  6esliy  sac,  possessed  of  coneiderable  firmness,  but  still  very 
extensible.  And,  instead  of  the  few  long  Blamant^ins  tontaeula, 
we  have  a  large  number  of  short  fleshy  anns,  arranged  in  several 
circles  round  the  mouth.  Further,  instead  of  the  prolonged 
pedicle  or  foot,  with  the  minute  sucker  at  its  extremity,  which 
has  been  described  in  the  Hydra,  we  observe  in  the  Aetitiia  an 
expanded  fleshy  disk,  which  forms  the  whole  hase  of  the  animal, 
and  which  in  of  size  sufiicient  to  take  a  very  Arm  attnchnicnt  to 
the  rocks  upon  which  it  is  fixed.  The  whole  body  may  bo 
likened  to  that  nf  the  Hydra  in  its  niost  contracted  state.  When 
the  Actinia  closes  its  mouth,  folds  in  its  tentocula,  and  dm.w<i 
together  the  upper  part  of  its  body,  it  presents  an  almost  hemi- 
spherical form — the  flat  side  being  attached  to  the  rock,  and  the 
mouth  being  just  visible  at  its  summit  ;  but  when  the  animal 
expands  itself,  the  body  represents  a  fhort  cylinder,  the  mouth 
becomes  as  wide  as  the  base,  and  the  fringes  of  tentncula  display 
their  brilliant  colours  to  the  light  of  day.  The  arrangement  and 
appearance  of  these  so  much  correspond  with  that  of  the  pctala 
of  double  flowers,  still  more  with  that  of  the  flowerets  of  the 
Composite  tribe,  that  it  is  by  no  means  surpriiiing  that  the 
uninformed  observer  should  almost  always  regard  this  being  as 
a  member  of  the  Vegetable  Kingdom.  The  movements  it  exhi- 
bits are  not,  when  superficially  considered,  very  different  from 
those  which  take  place  in  certain  Plants ;  and  there  is  nothing 
ridiculous,  therefore,  in  the  appellation  given  to  (t  by  HughcH, 
who,  in  his  Natural  History  of  Barbadoes  (a  work  published 
before  the  distinctions  between  the  Animal  and  Vegetable  King- 
doms were  properly  understood),  denominates  it  a  fi«n«i(i'iv  plant 
iarinff  anitaal  propertiei, 

1059.  The  Aciinia  are  found  on  the  shores  of  every  aea.     As 
in  other  tribes,  each  species  has  its  peculiar  haunt.     In  general. 
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WO  find  tlieni  attaclicd  to  nivka,  wKich  are  nltemnlely  \vtt  dry 
aDd  Bubniergeii  by  tliu  tide.  Someliniea,  liowever,  the  portioos 
whicli  ore  constantly  under  wnler,  aru  Bcltctod  as  their  liaUu- 
tioD  ;  and  tliey  may  be  obierved  suspending  tlicmsclves  from  the 
vaults  o(  suhotiirino  reufa,  or  covering  the  si<ie9  of  nicfcs  as  with 
a  tnpeatry  of  flowers.  Brilliant  us  are  the  colours  exhibited  by 
tlie  B|ieciea  common  on  our  own  Hliuri-o,  wlien  these  nre  lUuminBd 
by  the  direct  rays  of  the  sua,  they  are  far  surpassed  by  the 
glowing  liuea  of  the  tropical  Aetinias;  and  the  relative  abuDil' 
ance  of  the  two  is  nearly  the  same.  Many  voyagers  haTO 
spoken  with  enthusiasm  of  tlio  gorgeous  spectacle  presented  by 
groups  of  these  animals  ;  and  he  Sueur  describee  liimself  as  with 
difficulty  withdrawing  froiu  the  contemplation  of  it,  to  collect 
epeciuiens  fur  examination. 

I06f).  Here  it  may  he  tbou^dit,  that  the  pursuits  of  the 
soiontilic  investigator  uf  Nature  aro  inconsistent  with  tlmt  simple 
admiration  of  her  beauties,  which  is  capable  of  affording  so  high 
and  pure  a  gratiiicutioa  to  the  most  uninstructed  mind.  But  it 
may  be  (]ueatiunud  whether  the  two  aro  really  incompatible,  or 
whether,  if  rightly  directed  and  ciiltivoted,  tliey  do  nut  strengthen 
each  other.  Need  an  acquaintance  with  the  wondrous  structarc 
and  curious  habits  of  beings  like  those  we  are  considering. 
diminish  our  pleasure  in  the  cuntempUtion  of  the  heauty  of  tlieir 
forms  and  the  arrangenienb  of  their  colours  ?  Aud  dues  it  nvt 
become  a  source  of  still  higher  gratification,  a.  pleasure  luoro 
purely  intellectuol  because  less  dependent  upon  the  sensua,  when 
we  regard  these  graceful  funua  and  glowing  hnes,  not  only  as 
beautiful  in  themsclres,  but  m  forming  a  part  of  that  great 
scheme,  in  which  Iiifinite  Benevolence  ia  so  wundrously  displayed 
in  conjunction  with  Infinite  Wisdom  and  Infinite  Power.  Then) 
are  some  who  armgato  to  themselves  the  title  of  *'  lovers  of 
Nature,"  and  affect  to  despise  the  minute  ocijuaintance  witli 
detail,  which  the  Man  of  Science  aims  at  obtaining.  They  det-m 
such  knowledge  injurious  to  that  taste  for  her  beauties  which,  tn 
their  minds,  ia  paramount  to  every  other  conai deration.  And 
tliero  are  others  who  run  to  the  opposite  extrenie,  overlooking,  in 
their  eBgcrnesa  for  acientifio  research  into  hex  more  cononled 
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wonders,  tliose  benutiea  whicb  are  bountirully  scattered  over  lior 
Biiriace,  as  if  to  invite  lis  to  further  acquaintance.  As  on  expres- 
BJve  countenance  displays  the  workings  of  the  mind  within, 
combined  witli  tlic  beauty  which  itself  posseBseB,  and  attracts  ufl 
to  the  study  of  the  raind  which  animates  it,  so  should  the  varied 
beauties  which  abound  on  the  face  of  Nature,  lead  us  to  the 
contemplation  of  that  Mind  which  at  first  formed  and  whicli  is 
continually  acting  through  all.  It  is  only  when  either  of  the 
tendencies  above  alluded  to  ia  indulged  in  ita  exchisiveness,  tliat 
it  can  interfere  with  the  other.  Much  will  depend  upon  early 
edncation  and  habits  ;  much  upon  subsequent  self- training.  For 
ourselves,  we  admire  the  feeling  of  Le  Sueiir,  who  walked  for 
some  time  on  the  shore  of  the  calm  ocean,  indulging  his  admira- 
tion of  the  beauties  which  it  exhibited,  before  he  co;ild  prevail 
upon  himself  to  make  even  a  slight  interruption  in  the  brilliant 
spectacle,  of  which  he  was  the  sole  witness. 

1061.  The  Actini/p  whicli  attach  themaolves  to  rocks,  some- 
times adhere  so  Grnily,  that  thoy  cannt^t  be  I'euiuved  without  tbo 
laceration  of  their  base.  Tliis  fleshy  disk  adapts  itself  perfectly 
to  the  inequalities  of  the  surface ;  and  even  sends  down  little 
prolongations  into  any  pits  or  fissures  that  may  exist  in  it. 
There  is  an  interesting  species  inhabiting  the  British  seas,  the 
Artima  maeiiliUa,  which  attaches  itself  to  dead  shells,  forming 
from  its  base  a  kind  of  homy  expansion,  tnat  partly  extends  over 
their  aperture.  It  has  been  remarked  by  Dr.  Coldstroani  that 
in  all  the  specimens  which  came  nndcr  bis  notice,  a  Hermil-Crab 
had  taken  up  its  abode  in  the  shell.  It  would  seem,  therefore, 
as  if  the  addition  made  by  the  Actinia  rendered  the  shell  pecu- 
liarly suitable  for  the  habitation  of  this  tenant.  Some  species  of 
Actinis  confine  themselves  to  the  smooth  sands,  on  the  surface  of 
which  they  spread  out  their  tentaeula,  and  beneath  whicb  they 
withdraw  wlion  danger  threatens.  Although  the  body  ha^,  in 
general,  no  further  covering  than  the  leathery  envelope  already 
mentioned,  there  are  a  few  species  (such  as  the  Aelinia  vervueon 
of  the  British  seas)  which,  by  means  of  a  glutinous  exudation 
from  tho  body,  form  n  kind  of  coao  by  attaching  together  bits  of 
shell,  grains  of  sand,  and  other  small  snbstances.     This  casing 
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would  team  to  havi'  fur  its  purjiose  tiit;  vunceolinent  of  the  animaJ, 
as  mucli  as  iU  direct  prntecticin.  ludividuaLi  of  the  saine  specira, 
inlinbiting  deep  watur,  aa  if  aware  iliat  tliey  do  not  require  sach 
a  niode  of  coaccaluiont,  form  no  extraneous  covering,  but  lean 
tlie  surface  cleno  ;  nod  tliin  tlion  acquires  njure  vivid  and  varied 
tints,  wliiUt  tlio  (>landular  warta  \iy  wliicli  the  glutinous  secre- 
tion in  formed,  Uecome  BiuAlIcr,  oi  disappear. 

1062,  Tlio  essential  difference  li«tn-een  the  Hydra  and  the 
Actinia  conaista  in  tliifi) — tliat  in  tlie  furiuur  tlie  xtomach  occu- 
pies tlio  whole  volume  of  the  body,  the  menihranc  which  lines  it 
being  the  Hai)iu  with  that  which  servea  as  the  general  envelope; 
whilst,  in  the  latter,  the  stonmoh  has  walls  of  its  own,  being 
suspended  (as  It  were)  iu  tlie  middle  of  the  body,  and  leaving  a 
considerable  spaae  between  its  exterior  surfaco  and  the  genenl 
envelope.     This  cavity  is  divided  by  vertical  partitions,  which 
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pass  in  aradiating  direction  from  one  membrane  to  the  otlier,  so 
ts  to  form  a  Gunsiderablu  number  of  chambers  arranged  round 
the  central  digestive  sac.  In  these  chambiTS  the  germs  of  young 
Actinia)  are  evolved.  There  is  not  any  regular  communication 
between  the  chambers  and  the  atonioch ;  although  it  would  seem 
that  an  opening  must  he  occasionally  formed,  as  young  polypes 
are  often  sent  forth  by  llie  mouth  (^  1067).  The  poJtitioua  aU  have 
openings,  however,  by  which  the  chambers  communicate  with 
each  other ;  and  there  is  also  a  free  entrance  from  them  into  the 
tubes  of  the  hallow  tentacula,  which  are  formed  of  a  membrane 
like  the  envelope  of  the  body,  and  ore  provided  with  an  oiiSon 
at  their  extremity,  which  the  animal  has  the  power  of  closmg. 
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1 063.  The  muscular  stnicture  of  the  fleshy  base  of  the  inner 
part  of  tiie  general  envelope  of  the  radiating  partitions,  and  of 
the  circle  round  the  moutli,  is  very  distinct  in  the  larger  speciea 
of  Actinia,  and  confers  upon  tlie  animal  considtirable  power  in  the 
prehc-nsion  of  food.  Dr.  Grunt  mentions  that  he  has  caused  tUa 
common  Aelinia  craineomu  to  lift  a  hosin  of  sea-water,  weighing 
more  thau  sis  pounds,  by  making  it  swallow  the  perforated  shell 
of  a  Purpura,  through  the  aperture  of  which  a  cord  had  been 
passed.  By  this  cord  the  basin  was  lifted,  without  the  Actinia 
quitting  its  hold — either  of  the  shell  in  its  contracted  stomach,  or 
of  the  basin  to  which  its  foot  was  attached.  It  ia  not  aurprUing, 
therefore,  that  these  polypes  should  be  able  to  master  not  only 
shell-fish  and  other  animals  that  have  little  means  of  active 
resistance,  but  even  crahs,  prawns,  and  other  Crustacea  of  con- 
siderable size.  These,  indeed,  seem  to  constitute  its  ordinary 
food.  The  luckless  individual  which  walks  over  one  of  these 
stomachs  gaping  for  its  prey,  is  immediately  secured  by  its  ton- 
taculo,  and  in  spite  of  its  struggles  is  drawn  into  the  mouth, 
which  seetns  capable  of  distention  to  an  almost  unlimited  degree. 
Sometimes  the  tail  of  a  shrimp,  or  some  other  hard  projecting 
appendage,  will  occasion  a  little  trouble,  and  may  be  seen  in 
active  movement  outside  the  mouth,  when  the  mass  of  the  body 
has  been  swallowed  ;  but  this  is  soon  restrained  by  the  tenta- 
cula,  which  entwine  themselves  round  it,  and  gradually  convey 
it  into  the  stomach.  These  tentacula  possess  a  remarkably 
tenacious  power,  which  has  been  attributed  to  a  glutinous 
exudation  from  them  ;  but  nothing  of  this  kind  can  bo  seen  on 
surfaces  to  which  they  have  6rmly  attached  themselves,  and 
their  adhesion  is  more  probably  duo  to  the  temporary  conversion 
of  a  part  of  the  arm  into  a  sort  of  sucker. 

1064.  The  digestive  powers  appear  very  considerable;  for 
when  Mollusca  or  Crustacea  have  been  swoUowed,  the  shells  are 
subsequently  rejected  by  the  mouth,  with  not  only  their  soft 
contents,  but  even  their  tendinous  and  ligamentous  portions,  dis- 
solved away.  It  has  been  said  that  the  Actinia  sometimes 
swallows  a  shell,  of  which  it  cannot  get  rid  in  the  usual  manner, 
owing  to  its  brood  diameter  being  turned  to  the  Tnonth  ;  and 
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t  UmI  lb«  hoablMOBi  anbatuea  works  iu  wtf  oat  tknttgh  iha 

[Mm  <ft  tba  hoif,  the  Artificial  ap«rtiin  ioob  ckn^,  aad  ^ 

[giriflul  appamg  lo  (offer  bot  little  incMiraneocs.    In  igjccU^ 

Ifarcmgk  it!  nouth  the  ind^cafible  toWUBtt*  temAiaiiig  withiB, 

:  the  ActiBU  ■eenv  to  draw  up  tbe  Moouch  lowanb  the  onfitN^ 

I  M  M  Um  non  completely  to  expel  ita  cootenta.      SoantiiMCi 

Ihia  miuciiliir  action,  which  is  s^tifd  by  tlie  compteanoB  exa>- 

ciscd  by  the  general  envelope,  is  carried  ao  far,  that  tke  ataouA 

U  eTert«d— completely  turned  iDside-oat—tlirough  tbe  moiitli. 

Tliis  fact  i-i  Tamiliar  to  all,  who  have  watched  the  habit*  of  thaw 

animals  on  the  nea'sttore. 

1065.  Tbe  8ea-Anemane  never  seems  to  decline  any  artida 
of  food  presented  to  it,  on  accoant  of  it«  bulk,  but  makes  tbtt 
uio«t  lauilablu  attcmpta  to  swallow  it,  though  occasionally  com- 
pallod  to  ruiinquisii  \U  vain  endeavours,  and  even  to  diagtu^ge 
wbat  it  had  partially  swallowed.  Sometimes  the  process  of 
digestion  is  going  on  in  the  lower  part  of  a  mass  which  has  been 
included  in  tlio  atomach,  whilst  the  remainder  ia  projecting 
uImvo  tliu  mouth,  being  gradually  drawn  inwnrds.  It  will  hence 
be  scon,  ttint  fow  animals  surpass  the  Actinia  in  voracity.  Xevep- 
theidsa  it  is  capable  of  foating  for  a  considerable  period  ;  or,  at 
my  rate,  of  iiibxiwtiDg  upon  no  other  nntrimtint.  than  tbe  small 
iliiaiiliCy  of  animal  matter  that  may  be  diffused  through  the  sea- 
walor,  ill  which  it  ia  kept.  It  id  after  such  afast,  that  the  efforts 
to  swallow  are  moat  vigorous ;  and  sometimes  an  amusing 
•pootaclo  is  pri'scntcd  by  the  contest  of  two  for  the  same  prey. 

lOfiS.  8ea-Anci[ioiiic9  do  not  accm  to  exercise  any  choice  in 
regard  to  fond  ;  but  will  swallow  whatever  ia  placed  within  the 
grasp  (ff  their  mouth, — not  even  their  own  kind  being  exempt. 
Thoy  contract  their  tentocula  and  close  the  mouth,  not  only 
whi'ii  in ui: ban i I! ally  irritated,  but  even  when  any  change  takes 
(iliicu  in  the  amount  of  light  to  which  they  are  exposed.  When 
fully  ['X|'AndeiI,  and  displaying  their  glowing  colours  to  the  mid- 
day Hun,  a  passing  cloud  will  cause  them  to  fold  in  their  flower- 
liku  mimmits  ',  aud  even  the  ahadnw  of  the  hand  will  produce 
the  ■iiiiin  oflVrt.  Tlio  following  interesting  account  of  those 
iuhahiting  a  luuk-basin  on  the  shore  of  Barbadoes,  is  given  by 


ACTINIA    UR    SBA-ANEIICNE. 


499 


Huglies  ill  lii?  Natui*!  History  of  the  loland.     "In  tlie  midJia 
i>f  the  bnsiti,  there  ib  a  fixed  stone,  or  rock,  whif^h  ia  always 
under  water.      Round   its  side,   at    different    depths,    ecldom 
cxcEBcling  18  incht?,  are  Been  at  nil  limes  of  the  year,  issuing 
i>ut  of  little  holes,  certain  siibatances  th.it  have  tho  appcnrnnce 
of  fine  radiated    flowers,  of  a  pale  yellow,  or  a  bright  straw 
colour,  Bliglitly  tinged  with  green,  having  n  circular  border  of 
thick-set  petals,  about  tho  size  of,  and  much  resembling,  those 
of  a  single  garden  marigold.     I  have  attempted  to  pluck  one  of 
these  from  the  rouk,  to  which  they  are  always  fixed,  bnt  never 
could  effect  It :  aa  soon  aa  my  fingers  came  within  two  or  tliree 
inches  of  it,  it  would   immediately  contract  close   together   ila 
yellow  border,  and  shrink  hack  into  tlie  hole  of  the  rock  ;  hut 
if  left   undisturbed     for    about   four  miniitea.    It    would   come 
gradually  in  sight,  expanding,  though  at  first  very  cautiously, 
its  seeming  leaves,  till  at  last  it  appeared  in  ita  former  bloom. 
However,    it   would  again  recoil,   with  a  surprising  (iiiickneas, 
when  I  came  within  a  little  distance  of  it.     Having  tried  the 
same  cxpenmont  by  attempting  to  touch  it  with  my  cane  and 
a  slender  rod,  the  effect  was  the  same."     This  last  statement 
shows  a  high  degree  of  scnaibility  to  light;  since  there  is  no 
reason  to  believe  that  any  special  organs  of  vision  arc  posacssed 
by  theao  animals,  which  can  enable  them  to  «e  objects  in  their 
neighbourhood.     Tliey  appear  also  to  be,  like  some  plants,  very 
easily  influenced  by  atmospheric  changes ;  and  this,  even  when 
kept  for  some  time  within-doora.     Tlio  Abbe  Dicquemare,  who 
watched  their  indications  for  many  years,  considered  them  a 
most  valuable  marine  barometer ;  fine  weathor  being  indicated 
by  their  expansion,   bad  weather  by  their  closure,  and   very 
boisterous  weather  by  their  extreme  contraction. 

1067.  These  movements  are  not  tho  only  ones,  however, 
unconnected  with  the  prehension  of  food,  e.xhihited  by  this 
interesting  animal.  It  is  observed  frequently  to  distend  itself 
with  water,  so  as  to  attain  many  times  its  usual  size, — the 
membranes  of  its  body  becoming  proportionally  thinner. 
Tbia  water  is  not  taken  in  by  the  mouth  alona ;  indeed  it  ia 
doubtful  if  any  enters  there  under  these  circumstances  ;  at  any 
rate,  the  chief  part  is  introduced  through  the  orifices  at  tho 
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eztremUf  of  the  tenUculA,  and   the   disluuaioo    ejcbto  in   the 
radiating  cliambers  aoil  anna   latliet  tlion  ia  tlie  Btomaoli.      The 
water  Js  afterward?  eJCjielled  id  jets  through  the  soine  orifiot* 
with  ooDBideiuble  force ;  so  as  to  riae  to  the  height  ot  a  foot  or 
more.     There  ia  reason  to  believe  that  this  process  is  cliiefljrone 
of  respiration.     The  whole  iuterior  of  the  tliambers,  into  which 
the  water  is  received,  is  covered  with  vibratile  cilia  ;  aad  it  hu 
been  observed  that,  if  Actinias  are  kept  in  a  limited  quantity  of 
water,  from  which  the  ur  ia  soon  exhausted,  the  di8t«nsioa 
of  the   body  ia  enormirusly  iDereaaed,  bo   that  itd  appearanoB 
almost   resembles    lliat  of  an    inflated    bladder.       SoiQetimes 
this  distending  process  appears  to  be  performed  for  the  purpoM 
of  facilitating  locoinotion.     The  animal  ia  then  almost  of  the 
mat  specific  gravity  witli  water  ;  and,  if  it  withdraws  its  fuot 
from  its  attachiucDt.  it  is  carried  away  by  the  least  agitation  of 
the  water,  aod  may  thus  go  in  search  of  a  new  abode  without 
exertion  of  its  own.     When  it  is  cast  upon  a  surface  adapted  to 
its  wants,  it  forms  a  new  attacbmeot ;  and  there  mmaiiia,  until 
deficiency  of  food  or  some  other  cause  again  excites  it  to  removal. 
It  would  appear  that,  when  thus  supported  by  the  water,  it  mb 
use  its  tcntacula  for  assisting  in  its  movements ;  and  can  even 
tntUe  upon  these,  turning  its  mouth  downwards.     It  can,  how- 
ever, glide  along  the  surface  uf  a  rock,  by  the  alternate  contnu- 
tioa  and  expansion  of  the  fleshy  foot  in  one  particulai  direction, 
—in  Just  the  same  manner  that  the  Snail,  or  other  Gaslerupod 
Mollusca,  perform  their  movements. 

1068.  The  power  eDJayud  by  the  Adtnia  of  reproducing 
;  pwts  of  which  it  has  been  deprived,  ia  almost  equal  to  that  po»- 
nsed  by  the  Hydra  (^  lOaO).  Our  knowledge  of  it  is  priacipally 
due  to  tlie  experiments  of  Dicquemare.  He  found,  that  if  the 
tentacula  be  cut  off,  they  are  soon  replaced.  If  the  body  be 
divided  transversely, — so  that  the  up])ei  portion  possesses  ft 
mouth  and  tentacula  but  do  base,  and  the  lower  uoe  has  tlie 
base  and  open  stomach  without  s.  regular  mouth  or  tentacula, — 
both  parts  w-ill  continue  to  live,  the  one  gradually  clonng  its 
under  side,*  and   forming  a    new  disk,   the    other  after   some 

■  Thii  iiDtn  ilwij^t  ihr  eue.  Iinnciri.  lu  nee  ]niUiici.  sdcw  hi  uf  UDlHula 
*rrp  fnt  fonh,  anil  a  cuui^jIcIc  dfw  muutli  foiTDn!,  ni  Ilie  ]pwcr  «ritirA;  ttt  thii 
thf  iniDul  canid  uka  rood  hj  nthtt. 
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uiontha  acquiring  a  coin[^ete  new  act  of  tCDtncula  and  a  perfrctly- 
formcd_inoiitli.     Tiie  upper  part  did  not  seem  conscioiia  of  the 
loB3  of  its  base ;  but,  like  Baron  Muncliau sen's  celebrated  horse, 
took  food  presented  to  it,  even  though  it  passed  out  almost 
immediately  by  the  orifice  newly-created  balow.     If  the  body 
be   divided   vertieally,    each    half  becomes   in  time   a    perfect 
animal,  capable  of  performing   all   its  functions ;   and   it   would 
appear  that  such   a  division  occasionally  takes  place  sponta- 
neously.    The  following  very  curious  instance   of  the  power, 
which  the  structure  of  this   animal  haii,-of  adapting  itself  to 
circumstances,  is  related  by  Dr.  Jolinston,    "  I  had  once  brought 
ine    a    specimen  of  Actinia  gemtiuKca,  that  might  have  been 
originally  two  inches  in  diameter,    and  that  had  somehow  cou' 
trived  to  swallow  a  valvo  of  Peelen  maximu*  of  the  size  of  an 
ordinary  saucer.     The  shell,  fixed  within  the  stomach,  waa  bo 
placed  as  to  divide  it  completely  into  tno  halves,  so  that  the 
body,  stretched  tensely  over  it,  had  hecunie  thin  and  flattened 
like  a  pancake.    All  communication  between  the  inferior  portion 
of  the  Btoniach  and   the    mouth   was  of  course  prevented  ;  yet, 
instead  of  emaciating  and  dying  of  an  atrophy,  the  animal  had 
availed  itself  of  what  undoubtedly  had  been  a  very  untoward 
accident,  to  increase  its  enjoyments  and  its  chances  of  double 
fare.     A   new  mouth,  furQishcd  with  two  rows  of  numerous 
tentacula,  was  opened  upon  what  had  been  the  base,  and  led  to 
the  under  stomach:  the  individual  had  indeed  become  a  sort  of 
Siamese  twin,  but  with  greater  intimacy  and  extent  in  the  union," 
— It  sometimes  happens  that,  in  tearing  away  an  Aednia  ^loinlhn 
rock,  some  portions  of  the  disk  are  left  behind  ;  and  even  these 
are  said  to  he  capable  of  developing  perfect  individuals.     The 
following  circumstance  is  mentioned  by  Hughes,  in  the  account 
already  quoted.     "  Many  people  coming  to  see  these  strange 
creatures,  and  occasioning  some  inconvenience  to  a  person  through 
whose  grounds  they  were  obliged  to  pass,  he  resolved  to  destroy 
the  objects  of  their  curiosity;  and,  that  he  might  do  so  effec- 
tually, caused  all  the  holes  out  of  which  they  appeared  to  be 
carefully  boted  and  drilled  with  an  iron  instrunieot,  so  that  we 
cannot  suppose  but  their  bodies  most  have  been  entirely  crushed 
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to  a  pulp  ;  neverlhi'lHsa  they  appeared  in  a  fow  week^  from  Uir 
very  enme  pl.ieee."  The  Actinia  liace  not  only  tlie  p«lm  of 
rnpniriiig  injuria  vf  thia  descripliuQ,  Lut  Bcem  to  resist  the  eHeda 
of  other  agents  in  a  ^ery  remarkable  mnnaer.  Tliey  aie  not 
killed  hy  beirg  frnien  in  a  mass  of  ice,  but  retom  to  aetiTitf 
when  tliQWL'd  ;  and  they  withstnnd  the  aclioo  of  wntcr  lieat«d  to 
140°.  They  may  bo  placed  with  impunity  io  tbe  exiinustvd 
receiver  of  an  air-pump;  and  yet  their  life  ie  destroyed  in  a  few 
minutes  by  inimerHioa  in  freah  water. 

10G9.  We  do  nut  find  in  the  Actinia  anything  cxactlj'  resom- 
bliog  tbe  reproduction  by  liudt,  whicb  is  so  remarkable  io  the 
Hydra.  The  spontaneous  division  of  the  bodyjustalluded  to, — 
which  is  said  to  take  place  occasionally,  not  into  two  puts  only, 
but  into  several— constitutes  an  approach  to  it<  The  cpeoul 
rep  roil  lie  live  npparatuH,  by  which  distinct  germs  are  formed,  i* 
here  very  highly  do » eloped ;  consisting,  as  already  described, 
of  a  series  of  chambers,  surrounding  the  stomach,  n'ithin 
which  they  are  developed.  They  wmetimea  pass  out  by  the 
tcntiicular  oriGces,  in  the  state  of  simple  gemmules  fiiniisbed 
with  cilia,  like  those  of  other  polypes.  Sinnttijnes,  however, 
they  arc  retained  fur  a  longer  period,  and  their  development  goes 
aa  within  the  body  of  the  parent,  so  that  when  libcratt:d  ihey 
already  present  something  of  tbe  form  of  the  adult  animal, 
having  a  mouth,  stomach,  and  tentacnla, — the  latter  being  M 
first  few,  but  gradually  increasing  in  number.  In  this  slate  tLoy 
generally  find  their  way  out  by  tlie  month  of  the  parent ;  and 
Dicqueniare  says  that  he  has  had  eight  or  ten  bom  in  his  hand 
at  once.  In  the  course  of  six  years,  an  Actinia,  kept  bv  Sir 
3,  Dalyell,  produced  above  27f>  young.  If  all  these  had  been 
preserved,  and  their  progeny  reckoned,  tbe  amount  would  have 
been  enormons.  The  young  are  frequently  disgorged  along 
with  the  half-digested  food;  thirty-eight  appearing  thus,  in 
various  states  of  development,  at  a  single  litter.  Monstrosities 
are  not  uncommon  among  tlie  young.  One  ia  mentioned  by 
Sir  J.  D.,  which  had  two  perfect  bodies  springing  from  a  single 
base.  Wlien  one  body  was  gorged  with  food,  the  other  con- 
tinued ravenous. — The  process  of  respiration- already  deeczibed. 
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appears  to  have  nn  import^tnl  connexiDa  witli  tliB  duvcloptntnt 
of  tlie  prugenj' ;  and  tl>u  introduction  of  wiiter  into  the  ovariol 
cbambera  raay  not  improbably  furnish  tliem  with  supplies  of  food 
aa  well  as  of  Ave. 

1070.  The  Aclittia:  have  been  stated  to  feed  upon  small 
Cni3taL-ca,  Fish,  &c.  In  their  turn,  they  become  the  prey  of 
the  larger  species  of  these  tribes.  They  constitute  by  no  meaQS 
an  unpalatable  article  of  food,  even  fur  Han.  Particular  species 
are  Iiighly  prized  as  delicacies  in  some  tropical  countries ;  and 
others  are  commonly  eniployed  by  tha  inhabitants  of  northern 
shores.  Along  our  own  coasts,  there  is  a  remarkable  neglect  of 
these  and  of  many  other  marine  productions,  to  which,  if  not 
constantly  employed,  recourse  might  be  advaiitageoualy  had  in 
times  of  scarcity.  They  soem  to  have  been  a  favourite  diah  at 
the  Abbu  Dicquemore's  table.  "  Being  boiled  some  time  in  sea- 
water,"  he  tells  us,  "  they  acquire  a  firm  nnd  palatable  consis- 
tence, and  may  then  be  eaten  with  any  kind  of  ?auce.  They 
are  of  an  inviting  appearance,  of  a  light  shivering  tostnre,  and 
of  a  soft  white  and  reddish  hue.  Their  smell  is  not  unlike  that 
of  a  warm  crab  or  lobster."  A  few  species  have  the  power  of 
stinging,  like  the  Acalephie  with  which  tbey  were  associated 
by  former  naturalists. 

1071.  Tlie  Aclinic  are  by  no  means  the  only  Polypes  be- 
longing to  this  Order.  Several  other  genera,  exist,  of  which 
some  are,  like  it,  unpossesied  of  any  calcareous  deposit,  whilst 
others  form  r  hard  skeleton  more  or  less  complete.  Between 
these,  however,  there  ore  links  of  close  connection ;  for  some 
among  the  first  have  a  portion  of  the  base  and  of  the  lower  piLrt 
of  the  cylindrical  body  hardened  into  a  kind  of  homy  cell, 
within  which  the  animal  can  retract  the  upper  portion  that  re- 
mains soft.  In  those  species  which  construct  a  stony  basis,  tha 
calcareous  matter  is  deposited  in  the  same  sitnation.  Such  a 
deposit  is  formed  by  the  C/tri/op/ipllia,  a  solitary  Polype  much 
resembling  the  Sco-Anomone,  which  is  to  be  met  with  on  the 
southern  shores  of  England ;  and  thus  a  stony  cell  is  formed, 
in  the  bottom  of  which  are  to  be  seen  a  number  of  thin  vertical 
plates  or  lamtUcc,  formed  in  the  partitions  between  the  ovttrial 
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otiatnbera,  and,  like  ihem,  radiating  from  the  centre  towiurda  tbe 
eirciimrt-reiice  of  the  cell.  Tlieee  radiating  lamellte  are,  in  fact, 
characteristic  of  all  thu  Coral  fitruclurea  formed  by  the  group  of 
Helianthoid  Polypes ;  being  present,  more  or  less  evidently,  in 
every  one  known  to  be  tlio  work  of  iheec  animnla,  and  not 
occurring  in  any,  of  which  the  animal  is  known  to  resemble  eithet 
of  the  other  groups.  The  cells  are  not  by  any  means  cooBtantlr 
circular ;  but  still  the  laininnted  platea  project  inwards  from  their 
circumference,  ao  as  to  occupy  a  cnrresponding  poeitioD.  Tho 
Madrepori'S  and  their  allies  have  thence  bet-n  designated  lameUt- 
farm  coraU;  a  Urm  which  is  very  cxprcBsive  of  their  character, 
and  liHS  the  advantage  of  relating  to  the  structure  of  the  animals 
which  produce  them. 

1072,  Some  species  of  CaryophgU'ia  build  up  their  cells  in' 
cylindrical  form,  to  a  ODneiderable  height  (Fig.  til8).  As  the 
upper  edge  is  extended  by  the  gra- 
dual consolidation  of  the  soft  Btructure, 
which  ia  the  continu.ition  of  it,  the 
lower  port  is  strengthened  by  new  de- 
posits, which  ore  added  to  the  bottom  of 
the  cell ;  so  that  a  stony  column  \t  thns 
formed,  which  may  almost  be  described 
aa  solid  through  nearly  its  whole  extant. 
It  is  not  uncommon  to  meet  witb  several 
of  these,  clustered  lu  one  man ;  and 
thus  we  can  understand  the  production 
of  those  arborescent  (tree-like)  funnsi, 
to  which  the  name  DendrophylHa  has  been  given.  In  these, 
the  stem  sends  out  branches,  instead  of  remaining  simply 
columnar ;  and  these  branches  again  subdivide  ;  in  all  instances, 
however,  the  cells  tervUnale  the  branches,  which  increase  in 
length  by  the  progressive  consolidation  of  their  bnaia,  just  aa  in 
the  solitary  species.  The  whole  structure  is  covered  with  a 
gelatinous  flesh  of  some  consistence,  which  seems  to  be  continuous 
with  the  outer  membrane  of  the  Polypes  inhabiting  the  cells. 
This  flesh  appears  to  have  the  same  functions  with  the  pith  of 
the  Sortulaiian  Polypes.     Jt  seenu,  in  fact,  to  constitute 


lis 

4 


Fw-  6l8-^4:^Aitvai'iiiLLTA.. 


STOKY   corals; — DENDROPHYLUA. 


SOS 


animal,  of  which  the  Polypea  are  only  subordiimtc  pnrts.     It 

has  no  direct  conimunicatioti  witli  tlieir  stomachs,  liontiver  ;  nor 
d()e8  it  apjjonr  to  connect  the  ditferent  Polvpea  very  intimatcljr 
together.  But  it  is  largely  concerneil  in  thu  deposition  at  the 
calcareous  matter  of  the  polypidom,  especially  in  those  forms  of 
it  in  which  the  cells  ore  connected  together  by  a  solid  masa 
(Fig.  61 9),  instend  of  being  seated,  as  in  the  Dendro}ih>/Uia,  upon 
the  eitreniitiea  of  diverging  Lranchea.  Even  here  it  may  be 
observed,  however,  that  a  new  twig  or  ramification  is  at  first 
produced,  not  by  a  Polype,  but  by  a  projection  of  the  flesh,  of 
which  the  centre  becomes  consolidated,  forming  a  cell  id  which 
the  Polype  subsequently  appears.  Tlie  same  takea  place  in  the 
early  development  of  the  gemmulcs.  Moreover,  if  a  piece  of 
this  flesh  be  stripped  from  the  surface  and  placed  in  sea-water, 
it  will  begin  to  form  a  cell,  by  the  deposition  of  calcareous  mat- 
ter, upon  the  spot  where  it  liappens  to  rest ;  and  this  cell  is  soon 
tenanted  by  a  Polype  like  aa  Aclinui.  Many  other  arborescent 
forms  of  laniullifomi  corals  might  be  enumerated,  which  are  of 
great  beauty  to  the  common  observer,  and  highly  interesting  to 
the  Naturalist  on  account  of  their  affinity  with  the  extinct  species 
BO  abundant  in  limestone  rocks.  *  Amongst  these  are  the  true 
Madrtporei,  in  which  the  whole  surface  of  the  stem  and  branches 
ia  covered  with  minute  cells.  In  all  these,  as  in  the  plant-like 
ScrtularidxB,  the  living  flesh  is  withdrawn  from  the  lower  part,  in 
proportion  to  the  extent  of  growth  above ;  and,  if  attached  to  a 
limestone  rock,  the  root  can  scarcely  be  distinguished  from  the 
basis  on  whicli  it  has  been  implanted. 

1073,  We  now  pass  to  another  series  of  forms  presented  by 
the  lithophyte  corals  i^those  in  which  the  Polype-cells,  instead 
of  being  placed  on  the  ends  or  sides  of  branches,  are  distributed 
over  a  continued  surface,  sometimes  in  close  apposition  with  each 
other,  sometimes  widely  separated,  but  united  by  a  solid  calcareous 
mass  which  fills  up  the  interspaces.  Of  the  first  of  those  kinds, 
the  common  Asfrcra  affords  on  excellent  example.     We  might 

•  It  mny  bo  rinirablo  ip  leiniik  lb»i  ihe  Std  Coral  tsA  iu  iJli""  do  "ot  belonj 
to  Ihli  group,  hriog  digiiinic  nC  Ununited  Mill.  Tbejt  will  b«  deicribed  unoii) 
lh>  AlcfDniM  Polvpn  a  1093). 
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inili([ili<>  it  OoiiipoMid  of  a  number  iif  FungitE  p&cked  cIoidT 
tiijjdllirr,  lli-rp  tlie  Kamo  grailiiat  consul! datlun  of  tlie  lower  part 
of  till'  rcll«  Inkfft  plftce,  II*  in  the  Caryop/iyllia  ;  m  tliat  tlie  mtm 
in'i)iiini»  coriniik-rablc  tliickness.  Tlio  cells  of  tlieae  Polypes  dn 
nut  ftlwnyii,  liDweTer,  prewr»e  their  regular  ruunded  form  ;  being 

soTnctimes  oval,  &nd    in  manT 
instances   forming  a   Imig   ftir- 
row,    as   in    tlie    M^atuirina. 
Each  of  tliu  furrow^  liononr. 
is  occupied  by  several  Poljrpea 
arranged   side  by    siilc ;    and 
tlicir    point     of    jiini'tioD     If 
nauijlly  indicated,  either  hy  a 
Blight  trana verse  partition  in 
the  furrow,  or  by  a  change  to 
the   direction    of   the    laniiiia> 
arising    from    its    aides.       In 
the    MrvmJrina    eerebriformii 
(hrain-Btone  coral),  the  whole 
mass,  whether  young  or  old, 
ia  neiirly  hcinispherical.    It  ja 
lit  Brst  small,  hut  exteiida  in  all  directions  by  a  process  of  g^owtli 
and  consolidation  analogous  to  that  already  described  ;  so  that, 
whilst  its  surfacu  is  always  covered  with  a  liviil^  flush,  and 
studded  with  vaat  numbers  of  polypes,  the  interior  ia  a  mass  of 
solid  limoatone,  the  particles  of  which  remain  cemented  togctlier 
by  the  animal  matter  in  which  they  were  at  first  deposited. 
On  breaking   this  hemispliericnl   ninas,  the  ridges  which   bound 
the  furrows  may  be  traced  inwards  through  its  substance,  even 
to  the  central  nucleus  from  which  tliey  commenced  ;  the  depoflit 
in  the  interstices  of  these  being  of  a  softer  character,  and  poKibly 
more  of  the  nature  of  an  exudation  from  the  under  surfaee  of  the 
flesh.     Tlieso  Uleandrintn  sometimes  attain   a  cuasiderahle  8i«e. 
Ehrenherg  noticed  single  masses,  in  the  Red  Sea,  from  six  to 
nine  feet  in  tUnmeter.     Their  rate  of  growth,  however,  appears 
to  be  slow. 

1074.     It  is  principally  by  the  animals  of  this  group,  tliat 
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ihc  formation  of  coral  reofa  and  islands  \a  effected.  Many 
crroni  ha.ie  prevailed  upon  tliis  aiibject,  both  us  to  the  rapiditj 
of  tlieir  extonaioB,  and  tliu  dojitU  from  which  they  are  built  up 
to  the  surface  of  the  ocean.  It  has  bi'on  commonly  stated  that 
many  cImnnelB  and  harbours  id  the  Red  Sea  have  been  ctoeed 
np,  witliin  the  memory  of  man,  by  the  rapid  incrcaau  of  coral 
limeetoiie.  But  Ehrcnherg,  who  cnrcfully  examined  tliL'se 
localities,  attributes  the  obstruction  rather,  in  eome  instanees,  to 
the  quantities  of  coral  sand  which  have  buen  washed  into  the 
Jiarbuurs.  anJ  in  others  to  the  Hucumulation  of  ballast  (generally 
eoniposi'd  of  pieces  of  coral  rock)  thrown  out  from  fessela.  In 
Captain  Beechey'a  liito  Expoditiun  to  the  Pacific,  no  positive 
information  could  he  obtained  of  any  channel  having  bei-n  filled 
up  within  a  given  period  ;  and  he  states,  as  an  indisputable  fact, 
that  several  reeH;  bad  remained,  for  moro  than  half  a  century,  at 
about  the  same  depth  front  the  surface.  On  the  other  hand,  there 
is  evidence  of  the  occasionally  rapid  growth  Oi  these  structures. 
In  the  Museum  of  the  Bristol  Institution  is  a  masx  of  Agarieia, 
weigliing  2  lbs.  9  oz.,  surroundiug  a  species  of  Oyster,  whose  age 
cannot  bo  mure  than  two  years.  Pieces  of  cural,  detached  from 
a  reef,  aud  thrown  into  sonic  other  situation,  soon  become  &xed 
by  the  depo-ition  of  new  stony  matter,  if  the  animal  flesh  have 
not  been  too  much  destroyed  ;  and  in  this  manner  a  sort  of  arti- 
ficial reef  may  be  formed  in  any  spot  desired,  provided  the  depth 
of  water  be  suitable.  The  natives  of  the  Polynesian  Islands 
have  long  employed  this  method  for  bnilding  their  piers,  wharfs, 
tish-preiiurves,  &c.  Mr.  Stulchbury  mentions  that  he  saw,  nt  the 
Island  of  Taapoto,  in  about  seveii  fathoms  water,  the  anchor  of 
a  large  ship,  wrecked  there  not  more  than  fifty  years  previously; 
this  was  completely  iucrusted  by  coral,  though  it  preserved  its 
original  form.  One  of  the  most  interesting  proofs  of  the  ncoa- 
sinnally  rapid  growth  of  Coral,  is  afforded  by  the  alteration  in 
form  which  is  seen  in  two  kinds  of  shells  that  inhabit  the  reefs — 
the  Fenrutus  and  Mag'ilut  (^  026). 

1075.  There  can  be  no  donbt  that,  whether  the  growth  of 
Coral  takes  place  as  rapidly  as  some  mainiain,  or  as  slowly  as 
it  is  liclieved  to  do  by  others,  it  is  among  the  most  important  of 
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these  (BoniL-timca  iiienaiiring  six  feet  hy  four)  oro  wo:<hpil  u|i  on 
tbo  windward  aiUu  of  tlie  reef.  Sliells,  coral-sand,  and  varioue 
Dtlicr  i/f/'f'u,  accumulate  upon  it  in  like  muniier,  until  it  is  at 
]ait  changed  into  an  island,  upon  wliicli  there  is  a  calcareous  soil 
capable  of  supporting  various  kinds  of  vegetation.  When  these 
liave  once  cstablishi'd  lliemselvos,  tlio  elevation  of  the  surface 
continues  with  greater  rapiditj"— successive  layers  of  vegetable 
mould  being  deposited  by  the  rnpid  and  luxuriant  vegetation  of 
these  tropical  islands,  wLicli  are  soon  tenanted  by  various  forma 
of  animals,  and  at  some  subsequent  period  nSurd  n  habitotion  to 
Man.  It  is  not  usually,  however,  until  after  the  windward 
oast  has  attained  considerable  elevation,  that  the  leeward  side 
is  perfectly  closed  in.  Two  ca«3CB  may  bo  assigned  for  tliia. 
There  seems  to  bo  a  natural  instinct  on  tlio  part  of  tlie  animals, 
whicli  impels  them  to  build  with  greater  rapidity  on  the  most 
exposed  side ;  and  the  leeward  side  is  therefore  the  part  last 
completed.  Moreover  the  closure  of  this  passage  is  impeded  by 
the  current  almost  constantly  passing  out  of  it,  which  is  caused 
by  the  dashing  of  the  waves  over  the  windward  side  into  the 
lagoon  ;  and  uoti)  this  ceases,  there  will  always  be  a  free  exit  in 
the  opposite  direction.  After  the  wall  has  been  sufficiently 
upraised,  however,  the  lagoon  is  often  completely  enclosed.  In 
the  centre  of  tlii.i  lagoon,  deep  water  is  often  found,  and  no  living 
animals  ^au  be  seen  upon  its  bottom  ;  but  the  shelving  edges  of 
the  shallower  portion  lu-o  clothed  with  luxuriant  growths  of  the 
more  delicate  species  of  coral,  and  its  waters  abound  in  marine 
aniroala  of  all  descriptions. 

1077.  Thcat!  lagoon -islands  vary  in  diameter  from  one  to  fifty 
miles  i  the  breadth  of  the  elevated  ring  which  encloses  the  lagoon, 
is  from  4<I0  or  500  yards  to  about  a  mile,  though  seldom  above 
half  a  mile ;  and  its  height  above  the  water  is  not  often  more 
than  four  or  five  feet  in  any  port.  The  annular  (ring-hke)  cha- 
racter of  these  islands  naturally  suggests  the  idea,  that  they  may 
have  been  built  upon  the  edges  of  submarine  volcanoes,  or  upon 
circular  elevated  ridges,  forming  basins,  resembling  those  which 
abound  in  the  parts  of  the  globe  at  present  upraised,  and  which 
may  reasonably  be  supposed  to  exist  in  those  still  submerged. 
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In  support  of  tliis  doctrine,  it  has  been  stated  that  fnLgmvnU 
uf  vulcanic  rocks  liavc  been  found  in  t!ie  water  of  a  litgoon. 
That  thero  ia  nothing  in  the  esaential  nature  of  coral  stractoiei 
which  impels  them  to  assume  this  furm,  is  evident  from  the  fart 
mentioaeit  by  Ehrenbcrg,  that  in  tlie  Red  Sea  the  islands  are 
ohlong  or  iquaro  without  lagooDs;  as  well  as  from  the  varietj 
wliich  we  meet  with  even  in  the  Polynesian  Archipelago.  In  tuA, 
they  always  appear  to  correspond  with  the  form  of  the  base  OB 
which  they  are  erected  ;  aiii^  the  evidence  that  some  lagoon  islands 
(at  least)  are  founded  upon  tho  tops  of  submarine  volcanow, 
or  upon  tho  edges  of  largo  basins,  seems  therefore  satisfactoij. 
But  it  is  difficult  to  conceive  that  there  sliould  exist  l»eneath  the 
ocean  so  largo  a  number  of  summits,  all  so  nearly  appioacbtog 
its  surface,  as  tbose  must  do  in  order  to  form  a  l>asis  for  coral 
ulandt, — not  to  mention  tho  other  ridges  on  which  the  r«rf$  are 
built,  which  will  next  be  noticed.  This  difficulty  appears  to  be 
solved  by  the  very  ingenious  hypothesis  lately  put  forth  by  Mr. 
Darwin,  wliich  will  be  presently  explained. 

1078,  Almost  all  the  shelving  shores  of  tropical  seas  arr 
fringed  more  or  less  closely  by  ridges  of  Coral.  These  are  not 
built  inimodiatcly  upon  the  edge  of  tho  land,  but  at  some  little 
distance  from  it.  If  the  wall  of  coral  were  npraiBod  close  in-shore, 
the  fresh  water  draining  down  from  tho  land,  and  entering  the 
basin  thus  formed,  would  render  it  unRt  for  the  Labitation  of 
the  Polypes.  They  are,  therefore,  endowed  with  a  power  of 
choosing  a  situation  more  advantageous  to  their  growth  ;  and  wo 
accordingly  find  these  fkirling  reeft  upraising  themselves  at  some 
distanco  from  tho  shore,  but  not  so  far  off  as  to  have  a  base  of 
greater  depth,  than  is  suitable  to  the  constitution  of  the  Polypes. 
Very  often  such  reefs  run  from  point  to  point  of  a  hay,  so  u 
completely  to  enolose  it.*     But  beyond  these  skirting  reofo  arc 

*  In  the  Mule  ialud  of  Ciriacau  (odd  dI  ilici  cbiin  of  GirniillnM,  balwcm 
Qreuidi  End  St.  Vinmnl)  Ilie  wholu  cout  ii  ■  ■umHton  of  lurh  hsj't,  and  xdi 
of  IhfH  ii  thot  io  by  lacb  ■  nof ;  i  uiirow  [luugo  into  om  of  them  bclnc  ttw 
only  tneaai  nf  iccm,  wbfa  Ihs  Aulhur  riiiml  ii  a  fen  ytin  •incr.  From  ■  hill  in 
ibf  nuire  uf  the  iitind,  Doirly  otct;  pact  nf  tliD  conti  nn  bo  Kcn  ;  and  tho  whlta 
lln«  uf  lurf.  fonneeiing  tbe  i)«rk  laei.y  poinii,  present  n  ittj  striliiag  (jiponnw. 
Tbf  Sodietj  Iikndi  ■»  genorajlj  ilurad  bj  limilni  reoh,  which  nra  genonll*  400 
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somotimoB  other  ridgca,  oileu  at  a  considerable  distance  from  tho 
shore,  but  still  preserving  a  direction  parallel  to  it.  These  are 
termed  bitrrier  reejn ;  and  the  most  remarkable  of  ttiem  is  the 
one,  which  stretches  along  the  north-eastern  coast  of  New  Hol- 
land. The  total  length  of  this  is  above  1000  miles  ;  along  350 
miles  there  is  no  break  or  paasage  whatever ;  and  for  700  milea 
nortlm-anls  towards  New  Guinea,  there  arc  no  intervals  exceed- 
ing thirty  miles  in  length.  When  we  endeavour  to  account  for 
such  a  structure  upon  the  commonly  received  opinions  alone,  no 
are  met  by  the  same  difficulty  as  that,  which  opposes  itself  to 
the  supposition  of  a  rocky  base  tu  all  the  coral  islands,  at  a  depth 
of  less  than  120  feet.  There  is  no  mountain  range,  extending  to 
anything  like  the  length  of  this  reef,  of  which  tho  enmmits  are  so 
nearly  equal  in  height ; — still  less  any  one  presenting  a  continu- 
ous ridge,  such  as  would  be  required  for  the  base  of  the  uninter- 
rujited  portion  of  the  reef.  We  have,  therefore,  no  right  to 
suppose  that  such  a  ridge  should  arise  from  the  depths  of  the 
ocean  ;  and  yet  without  it,  our  knowledge  of  the  habits  of  the 
Coral  Polypes  does  not  enable  us  to  account  for  the  remarkable 
stnictiire  under  consideration. 

1079.  This  difficulty,  however,  appears  to  be  satisfactorily 
solved  by  Mr,  Darwin's  hypothesis.  He  has  adduced  several 
reasons  for  the  belief,  that  the  bottom  of  the  whole  Pacific  Ocean  is 
changing  its  level,  in  some  parts  slowly  subsiding,  whilst  in 
others  it  is  undergoing  gradual  elevation.  Now  if  we  imagine 
the  whole  of  Now  Holland  to  have  boon  at  a  former  time  con- 
siderably more  elevated  than  at  present,  its  area  would  of  course 
have  been  greater,  and  it  might  have  extended  to  tho  line  of  the 
present  reef.  This  reef  might  have  then  been  formed  as  a 
nkirixng  rerf  in  the  usual  manner  ;  stretching  at  the  distance  of 
a  few  hundred  yards  along  the  whole  coast  in  shallow  water.  If 
a  alow  subsidence  then  took  place,  tho  coral  would  be  kept  up  to 
the  surface  of  the  water,  by  the  labours  of  tho  Polypes,  in  an 
almost  unbroken  ridgo  ;  whilst  the  water  would  gradually  gain 

nr  500  yjirdi  olT-Bharc,  wilb  $,  dctp  churnel,  into  which  atiipt  can  cbtcr  by  nump. 
roui  puugei. — Thcic  jmuiiga  ui  giainlly  ap]>a>iti!  Iho  mouthi  of  freih-mler 
riTuleti. 
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Upon  tlio  land,  And  increase  tho  diatanco  of  its  Bhorei  from  tli« 
reef.  In  lliia  wanner  the  itiriini/  rcff,  upraised  from  a  depth  of 
ten  or  6 ftecn  fathoms,  and  at  a  distance  of  fivu  hundred  yardsTram 
the  shore,  may  be  gradually  converted  into  a  barruir  rft-f,  wiUi 
watiT  one  hundred  ond  fifty  foot  di.*p  on  each  side  of  it,  and  thr 
shore  one  hundred  milca  off.  Let  us  imagino  tho  gradual  sul>- 
sidenoe  to  continue,  until  die  whole  of  New  Holland  should  be 
submerged,  with  tho  exception  of  its  loflifet  hills.  These  would 
then  remain  as  rocky  iahinds  rising  out  of  the  ocean ;  liut  Um 
barrier  reef  would  continue  in  its  present  aspect,  since  it  would 
bo  still  maintained  on  a  level  with  the  surface,  by  the  labours  nf 
its  innumerable  builders,  although  the  depth  of  its  boso  iroulil  bv 
constantly  increasing.  If  a  rapid  siibsidence  were  to  take  place, 
however,  the  summit  would  bo  submerged  to  a  depth  tncoDsisli'nt 
with  the  vitality  of  the  Polypes ;  and  all  inoreaso  most  then 
cease. 

1080.  It  is  evident  tiiat  this  hypothesis  will  he  equally  appli- 
cable io  the  case  of  the  lagoon -inlands.  If  the  area  over  which 
they  oDcur  were  formerly  more  elevated,  some  of  its  volcanic 
peaks  and  circular  ridgea  might  have  lifted  themselves  high 
above  tho  ocean  ;  others  would  have  been  nearer  its  level ;  and 
others  might  have  been  just  submerged.  Upon  the  latter, 
the  fonnntioTi  of  ci>nLl  would  have  bogun ;  and  circular  recb 
would  have  been  built  up  to  tho  surface.  If  a  slow  subaidcaoc 
then  took  place,  those  reefs  wuuld  still  retain  their  surfaee~Ievel 
by  addition,  whilst  a  now  set  of  hills  would  be  submerged,  aud 
would  serve  as  basi's  for  new  coral  islets.  In  tliis  mannur 
all  the  summits,  however  different  their  original  elcTatiou, 
would  be  rendered  of  an  uniform  height ;  oocli,  as  it  was  suit- 
merged,  becoming  tho  basis  of  a  coral  growth,  which  keeps  paov 
with  the  progressive  lowering  fif  the  whole  mass  ; — and  so  iin 
until  all  are  thus  submerged,  and  no  land  but  coral  ittlele  remains 
above  the  surface. 

1081.  This  Tory  ingenious  hypothesis  corresponds  well  willi 
tho  fact  that,  over  certain  large  areas  of  tho  Pacific,  wo  find 
Ingoon  islands  and  barrier  reefs  abundant,  wliilst  skirting  roofs 
are  scarcely  ever  met  with.     SloreoTer,  actual  proof  of  a  alow 
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subsidence  is  not  wauting.  Tims  in  the  Keeling  or  Cocos  Islands, 
sitiink'J  in  Lat.  ir50' 8,,  and  Long,  96"  51'  E.,  the  old  coco*. 
out  trees  surrounding  the  lagoon,  in  wliich  the  water  ia  aa 
traoqiiil  as  in  the  most  alieltered  lake,  are  undermined  and 
railing.  Tlie  foundation  posts  of  a  atore-liouse,  which,  according 
to  the  inhahitaiitB,  had  stood  seven  ycore  before  just  above  high- 
water  mark,  were,  at  tho  timo  of  Mr.  Darwin's  visit,  washed  by 
the  tide.  The  islands  arc  occasionally  shaken  by  earthquakes. 
Such  clmnges  are  by  no  means  unfrequcnt  in  many  parts  of  the 
Pwiific ;  and,  if  the  accounts  of  tlie  natives  are  to  bo  relied  on, 
many  instances  of  the  sobmergence  of  whole  islands  have  occurred, 
within  the  period  of  recent  tradition. 

1082.  The  evidence  in  regard  to  the  areas  of  elovnlion  is  still 
more  satisfactory.  It  is  by  no  means  uncommon  to  find  beds  of 
recent  Coral,  at  a  considerable  height  above  the  aea  level.  Somc- 
timca  whole  coral  islets  are  thus  upraised.  Among  these, 
Elizabeth  or  IlenderBou'e  Island,  examined  by  Captain  Beechey, 
is  one  of  the  most  remarkablet  This  is  about  five  miles  in  length 
and  one  in  breadth.  It  has  a  nearly  flat  surface;  and  on  all 
sides,  except  the  north,  ia  bounded  by  perpendicular  cliSs  about 
fifty  feet  high,  composed  entirely  of  dead  coral.  In  some  parts, 
the  height  of  the  anrfaco  was  nearly  eighty  feet  above  the  water 
level.  The  face  of  the  cliff's  presented  a  smooth  surface,  and  was 
destitute  of  any  ridges  or  other  indication  of  tho  action  of  tliQ 
aea  at  different  levels  ;  so  that  it  may  he  reasonably  inferred,  that 
it  was  upraised  by  one  convulsion.  At  a  distance  of  a  few 
hundred  yards  of  this  island,  no  bottom  could  be  gained  with 
200  fathoms  of  line. — The  moat  remarkable  instance  of  this  kind 
on  record  is  the  one  observed  by  Mr.  S.  Stutchbury  in  the  island 
of  Tahiti.  This  island  is  composed  of  volcanic  rocka ;  and  there  ia 
in  it  a  lofty  mountain  ridge  with  two  summits,  of  which  tlie 
lower  one  ia  evidently  the  crater  of  a  volcano,  perhaps  not  very 
long  extinct.  Tho  principal  peak  riaoa  to  the  height  of  about 
10,000  feet ;  and  near  its  summit  is  a  distinct  and  regular 
stratum  of  coral-limeatoue,  which  cannot  be  distinguished  (rom 
that,  which  is  being  at  present  foruied  in  L'normous  quantity 
around  the  shores  of  the  island.     As  there  is  no  other  depout  of 
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coml,  either  on  tlie  aides  of  this  mountain,  or  on  tlie  summit  of 
the  volcanic  crater,  it  is  a  reasonable  inference  that  the  ialanJ 
must  have  been  upraised,  to  the  whole  amount  of  the  elevation 
of  the  ancient  ridge  of  coral  above  the  teefa  at  present  in  coune 
of  formation,  at  one  motisnetU. — In  the  bonds  of  the  Pacific 
Ocean,  regarded  hy  Mr.  Darwin  as  areas  of  elevation,  no  lagoon 
islands  or  barrier  reefa  are  mot  with  ;  but  tlie  shores  are  fringed 
by  skirting  reefs ;  and  active  volcanic  changes  are  notofunfre- 
quent  occurrence. 

1083,  The  following  rematka  by  Mr,  Darwiu  form  a  rery 
appropriate  conclusion  to  this  part  of  our  subject : — "  It  is  not 
that  the  ocean  spares  the  rock  of  eoral ;  the  great  fragments 
scattered  over  the  reef,  and  accumulated  on  the  beach,  whunce 
the  tall  cocoa-nut  springs,  plainly  bespeak  the  unrelenting  power 
of  its  waves.  Nor  arc  there  any  periods  of  repose  granted.  The 
long  swell,  caused  by  the  gentle  but  steady  action  of  the  trade- 
wind  always  blowing  in  one  direction  over  a  wide  area,  causes 
breakers,  which  even  exceed  in  violence  those  of  our  temperate 
regions,  and  which  never  oeasc  to  rage.  It  is  impossible  to 
behold  these  waves,  vrithout  fceliug  a  conviction  that  an  island, 
though  built  of  the  hardest  rock,  let  it  be  porjthyry,  granite,  or 
quartz,  would  ultimately  yield  and  be  demolished  by  such  ine- 
sietiblu  forces.  Yet  these  tow  insignificant  coral  islets  etand  and 
are  victorious ;  for  here  another  power,  as  antagonist  to  the 
former,  takes  port  in  the  contest.  The  organic  forces  separate 
the  atoms  of  carbonate  of  lime  one  by  one  from  the  foaming 
breakers,  and  rear  them  up  into  a  eyniinetrical  structure.  Let 
the  hurricane  tear  up  its  thousand  huge  fragments;  yet  what 
wiU  thus  tell  agiunst  the  accumulated  labour  of  myriads  of  archi- 
tects at  work  day  and  night,  month  after  month.  Thus  do  we 
see  the  soft  and  gelatinous  body  of  a  polypus,  through  the  agency 
of  the  vital  lawa,  conquering  the  great  mechanical  power  of  the 
waves  of  an  ocean,  which  neither  the  art  of  man  nor  the  inani- 
mate works  of  nature  could  successfully  resist."* 

1084.  Much  discussion  has  taken  ploee  in  regard  to  the 
sources,  from  which  the  CoraUpoIypcs  obtain  the  enormous  quan- 

*  Darwiu'i  Jounml,  p.  f>18. 
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^tity  of  lime  deposited  by  tbem ;  and  this  queatioD  affects  not 
only  thoseofthe  present  epoch,  but  those  of  former  ages,  to  wliose 
labours,  in  conjunction  witli  those  of  the  testaceous  MoUuaks,  the 
greater  part  of  tlie  Calcareous  strata  of  the  secondary  and  sub- 
sequent periods  arc  immediately  or  remotely  due.  Same  have  gone 
so  far  Bs  to  imagine,  tliat  the  Umu  is  prodiuxd  by  Bome  organic  pro* 
cess  in  the  animals  themselTce.  No  poutive  evidence  of  suoh  a 
prodaotion  can,  however,  be  obtained  katn  any  source  ;  and  the 
hypothesis  is  quite  unnecessary  in  the  present  instance.  We 
have  reason  to  believe  that  lime  existed  in  large  quantities  on 
the  surface  of  the  earth,  before  any  organised  beings  were  placed 
upon  it ;  and  there  is  also  ground  for  supposing,  that  a  larger 
quantity  of  carbonic  acid  existed  in  a  free  state  at  that  epoch, 
than  at  the  present  time.  It  is  not  improbable,  therefore,  that 
the  waters  of  the  ocean  contained  a  much  larger  quantity  of  lime 
than  they  now  da — this  ingredient  being  held  in  solution  by  the 
free  carbonic  acid ;  and  the  enormous  beds  of  calcareous  rock, 
separated  by  the  action  of  Coral-polypes,  are  therefore  easily 
accounted  for.  Mureover,  in  volpanio  countries  at  tito  present 
time,  springs  charged  with  carbonate  of  lime  thus  held  in  solution 
are  Terjr  obundant ;  and  it  is  not  unfair  to  suppose  that, — as  the 
port  of  the  globe  in  wliich  the  coral -formations  increase  moat 
rapidly  (the  Pacific  Ocean),  is  also  one  of  the  chief  areas  of 
submarine  Tolcanic  action,— «uch  springs  may  occur  with  similar 
frequency,  and  may  greatly  assist  in  the  growth  of  these  masses. 
In  illustration  of  this  doctrine,  it  is  remarked  by  Mr.  Lyell  that, 
in  lakes  which  have  no  unusual  supply  of  carbonate  of  lime, 
there  is  no  accumulation  of  shell-marl — the  thin  shells  of  one 
generation  of  Mullusks  decomposing,  so  that  their  elements  supply 
the  requisite  materials  to  succeeding  races.  But,  if  springs  or 
streams  charged  with  carbonate  of  lime  enter  such  a  lake,  the 
shells  accumulate  and  form  marl.  There  are  many  phmts  and 
animals,  in  whose  economylime  appears  to  be  an  important  agent; 
and  the  quantity  introduced  bears  a  strict  relation  (within  a 
certain  limit)  to  that  with  which  they  arc  euppUed. 
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1U85.  Having  thus  considered  tlie  two  Orders,  in  whiek 
tl>e  stmctnre  ot  the  single  and  aaeocisted  Polypes  is  most  di»- 
ncteristacally  presented,  we  may  pM"  on  to  the  two  otfa«»; 
which  eichibit  such  modifications  of  this  Btrnctnra,  m  connect  the 
Polypifera  with  the  claseee  below  and  above  them. 

108G.  We  shall  first  consider  (as  b^ng  meet  nearly  allied  to 
the  preceding)  the  Order,  which,  from  one  of  its  prindpsi  genera, 
we  may  term  that  of  Attytmian  Polypes.  In  many  of  these, 
the  polypidom,  or  solid  firamework,  so  closely  reaemUes  Sponge, 
that,  in  the  dry  state,  the  former  can  only  be  distingmsfaed  by 
the  regular  disposition  of  cells  npon  its  aniface;  and,  in  the 
immature  condition,  the  resemblance  is  still  more  close,— the 
young  branches  of  the  polypidom,  on  which  the  polypes  have 
not  yet  appeared,  presenting  all  the  characters  of  8pong;e,  aa  will 
be  presently  ehown  (§  1088).  There  is  a  greater  appaamt 
diversity  in  the  character  of  the  members  of  tbb  Order.  Whilst 
one  family  approaches  the  Sponges  so  closely,  that  it  may  be  al- 
most regarded  as  formed  of  Sponges  proTidedwithpolype-montho, 
imother  has  a  dense  homy,  or  even  calcareons,  arboresoeDt  stem ; 
whilst  in  another,  the  soft  parts  of  the  body  are  entirely  indoaed 
in  a  firm  tnbnlar  sheath.  Bat,  however  different  in  the  cha- 
racter of  their  aggregated  masses,  they  all  bear  a  general 
resemblance,  as  to  the  structure  of  the  individnal  polypes ;  and  to 
these  wa  shall  first,  therefore,  direct  oar  attention. 

1087.  None  of  the  ^^(^yontan  Polypes  live  so  entirely  isolated 
as  the  Hydra  or  Actinia.  The  closeness  of  the  connection 
between  the  indi^daals,  differs  extremely  in  the  various  groups  ; 
for  whilst,  in  the  lower  furms  which  assimilate  with  the  Sponges, 
the  Polypes  seem  quite  subordinate  to  the  general  mass,  bwa 
which  they  are  developed,  and  to  the  support  of  which  they 
minister  in  common, — there  is  another  group,  in  which  each 
seems  to  live  for  itself  alone,  although  united  externally  with  its 
fellows.     In  all,  however,  the  essential  characters  of  the  Polypes 
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rL'main  tliL-  same.  On  compariag  tlic  external  appearance  of  ono 
of  tlitni  with  tlial  of  a  lli/dra  cir  Sea-  Anemtiiu;  wu  perceivi'  that, 
wLilaC  the  mouth  is  sumiiinik'J  hy  tcutaciila  na  in  thfui,  there  is 
a  marked  difference  in  the  form  ;ind  number  of  theuc  proliirga- 
tiuns.  Instead  of  long  delicate  filaments  like  those  of  the  Hydra- 
form  Polypes,  or  ahort  cylindrical  tuhea  like  thoae  of  most  of 
the  Actinia,  we  find  six  or  eight 
broad  leaf-like  ezpnna'tonB,  dis- 
posed with  great  regularity 
around  the  mouth,  su  as  very 
much  to  resemble  a  SUr-fiali 
(Asterios).  Hence  tin;  torm 
A»icroidn  has  been  proposed  as  a 
debignatiun  for  the  group  ;  and 
it  rvpresetitB  sufficiently  well  its 
uliicf  eitenial  diameter.  These 
tentacLila  are  unprovided  with 
cilia  ;  but  a  number  of  little  pro- 
jcctiona  may  be  seen  along  their 

margins,  whicii  probably  iuereoso  their  prehensile  power. 
The  mouth  lends  into  a  atomoeb,  whicli  rescmhios  that  of  the 
Actinia,  in  being  suspended  in  the  midst  of  the  general  cavity  of 
the  body,  by  partitious  radiating  from  ita  walls.  Instead  of 
being  closed  at  its  lower  extremity,  however,  it  opens  like  that  of 
the  Sei-titlariaju,  into  the  canals  which  ramify  through  the  fleshy 
laaea,  and  which  thus  connect  all  the  Polypes  into  one  system. 
This  opening  is  surrounded  by  a  circular  muscle,  or  sjihincter,  by 
the  actiun  of  which  it  may  he  expanded  or  entirely  closed.  Tlie 
chambers  whicli  surround  the  stomach  corrciepond  in  number 
with  the  tentacula  ;  and  these  are  hollow,  opening  below  into  tho 
chambers  (as  in  the  Actinia),  whilst  they  have  a  small  orifico 
at  their  extremity.  The  chambers  are  continuous  at  their  lower 
part  with  the  ramifying  canals  just  mentioned ;  and  tho  mem- 
branous folds  which  support  the  stomach  do  nut  cease  at  its 
lower  extremity,  but  are  prolonged  downwards  na  plaits  of  the 
lining  of  these  canals,  until  they  gradually  disappear. 
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1089.  Vmy  little  is  Vnown  of  the  genenl  habita  of  tbev 
I'olypSi  :  but  thi-y  probably  differ  but  little  from  thooe  ot  tb» 
groupfl  already  di:«cribed.  We  may  poss  on,  therefore,  to  eoa- 
■idit  the  chief  aiibdiviiiuns  of  tliis  Order,  which  tDclades  laaBf 
very  inlereeting  aud  well-known  forms.  These  aubdiTiaiona  ait 
priDci|ialiy  fuandird  apoa  the  nature  of  the  polypidom;  aut  Hit 
OuHirnhli),  boforo  proceeding  to  descrihe  them,  that  the  rdatfas 
of  the  parts  of  which  the  nnimalx  are  composed  should  be  dsrif 
iin'htratood.  Ifulicato  as  is  the  membrane  of  the  Polypes  tben- 
•uIvuN,  it  may  be  diBtinguiehcd,  like  that  of  the  S«tu]anaiB 
((  l()fi2)  into  two  layers. — Of  tLeso,  the  outer  one  is  continwrni 
with  tile  general  envelope  of  the  whole  mass  ;  whilst  tlie  inner 
onu  litioa  thu  L-aiia1s  which  ramify  through  it.  But  instead  of 
tliOKu  twii  membrancB  being  in  contact,  as  ore  the  homy  abeath 
and  the  Unlug  uf  the  tuhoa  in  the  Sertularians,  a  thick  iiiaa» 
of  fleeh  is  intorposod  butwcen  them  ;  and  it  ia  usually  in  tbia 
fli-iih,  anil  not  in  cither  of  the  membranes,  tliat  the  hard  deposit 
takiw  place,  whiub  gives  firmness  and  support  to  tbe  general 
■traotun. 

1000,  Tlio  fiiinily  we  aholl  first  consider,  includes  those 
■]>otiioa  which  liavo  a  'fnitii/i^  polypido^i, — of  which  the  Ateya- 
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HiHfn  18  a  cboracteriatic  example.     Here  tbe  general  fomi  and 

aspect  closely  re- 
semble tliow  of  tbe 
Sponges ;  but,  in  tbo 
living  stato,  it  will 
be  evident  tliat  the 
projecting  onfices  are 
tenanted  by  Polypes; 
and,  even  in  the  dry 
skeleton,  it  may  ge- 
nerally bo  observed 
tliBt  tbe  openings  of 
the  largo  canals  ore 
nut  simple,  like  those 
ofthe  vents  of  Sponges, 
but  present  some  iu- 
dications  of  the  radiating  partitions  already  mentioned.  Between 
the  largo  canals,  into  which  the  Pol  yjie- stomach  a  open,  there  is 
a  network  of  minute  tubular  ramifications,  which  connect  them 
very  intimately.  In  the  interstices  of  these  ramifications,  which 
arc  occupied  by  tbe  gelatinous  flesh  of  the  animal,  tpie^da^  or 
lung  needle-shaped  crystals,  of  earthy  matter  are  deposited  ; 
which,  OS  in  Sponges,  give  a  general  support  to  the  whole  mass, 
though  not  consolidated  in  any  one  point.  The  general  vitality 
of  the  polypidom,  hov^ever,  wonid  seem  to  be  greater  than  tliat 
of  Sponge.  If  a  single  Polype  be  irritated,  it  withdraws 
itself  vrithin  its  tube ;  and  the  edges  of  the  cell,  which  wore  at 
first  prominent,  become  nearly  flat.  If  tbe  irritation  be  more 
severe,  several  of  the  neighbouring  Polypes  also  withdraw  them- 
selves ;  and  if  it  be  sufficiently  prolonged,  a  collapse  and  con- 
traction of  the  whole  polypidom  is  evident.  The  analogy  ia 
very  striking  between  this  phenomenon,  and  that  exhibited  by 
the  Sondtive  Plant,  in  wliich  the  efiecls  of  the  irritation  are 
manifested  at  a  greater  or  less  distance,  according  to  its  intensity 
(Veget.  Physiol.  §  422).  If,  instead  of  tbe  Polj-pes  being 
irritated,  a  portion  of  the  general  surface  be  touched,  a  ourioue 
series  of  changes  will  take  placo.  After  some  little  time  the 
part  touched  becomes  opai^ue,  more  douse,  and  depressed  ;  and, 
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if  ttie  stroke  be  severe,  this  coutrartion  will  extend  through  Uio 
whulu  masa,  and  the  Pulypca  also  nill  shrink.  Tliis  is  pecu- 
liarly uvidenl  if  the  vessel  contaioing  the  aoiraal  be  smartly 
struck  1  Bince  the  shock  will  then  he  aiiTiuUaiicouslj  felt  throDgh 
the  whole  structure.  Even  the  complete  dlvi^iun  uf  the  polj- 
pidom  with  a  sharp  knife,  doea  not  produce  so  evident  an  eSett 
as  a  slight  shock,  uf  which  the  efFn:t  is  thus  diffused.  Oq  th< 
other  lianil,  when  at  rest  and  undisturbed,  the  Polypea  protrude 
their  bodies,  and  unfold  theii  beautifully -formed  tcntaciila,  and 
take  in  a  large  amount  of  water.  This  is  transmitted  through 
the  whole  interior  of  the  polypidom  by  its  anastomosing  cnnaJs, 
and  the  mass  becomes  distended  to  twice  or  thrice  its  originiJ 
size ;  and  from  being  firm  and  opaque,  it  becomea  soft  and 
pelhicid. 

1091.  The  general  integument  of  this  spongy  mass  has  a 
firtn  leathery  texturi',  and  sometimes  contains  a  distinct  calcare- 
ous deposit :  as  does  also  that  continuation  of  it,  which  forms  the 
external  coating  of  the  Polypes  tlieraselves.  Prom  the  integu* 
niont  the  budi  are  produced,  which  originate  in  the  spongy 
structure  itself,  and  are,  in  fact,  prolongations  of  it.  These  are 
traversed  hy  canals,  that  branch  off  from  those  of  the  parent 
mass ;  and  resenihle  pieces  of  Sponge  in  every  import-utt  par- 
ticular. It  is  not  until  the  Polypes  are  developed  at  the  ter- 
minations of  these  canals,  tlint  the  real  character  of  the  moss  can 
be  positively  stated.  Tliis  is  another  example,  in  addition  ti) 
the  number  we  have  already  seen,  of  the  proffretttBe  dereUipnWHt 
uf  the  higher  forms  of  organised  beings  ;  and  of  the  correspon- 
dence between  its  several  phases,  and  the  forms  which  remiun 
permanent  in  the  lower  parts  of  the  scale. 

1092.  The  form  and  dimensions  of  the  various  species  of 
AUyonia  differ  as  much,  as  do  those  of  the  Sponges,  to  which  they 
bear  so  great  an  external  resemblance.  The  Aleyonium  digiut- 
turn  creeps  along  the  surface  of  loose  stones  and  shells,  forming  a 
thin  fleshy  crust,  which  rises  up  in  irregular  lobes  or  projections. 
This  small  species  is  so  abundant  on  some  parts  of  our  own 
coasts,  that  scarcely  a  stoue  or  shell  can  be  dredged  up  from  deep 
water,  which  duos  not  serve  as  a  support  to  one  or  more  specimens 
cf  it.     The  particular  form  it  presents,  varies  according  to  the 
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nature  of  the  anrTaoe  on  whicli  it  grows.  Sometimcfi  it  oprearla 
nut  into  (inger-like  projections;  ami  liunoolias  recoivod  from  tlio 
fijsliernien  the  name  of  Dead-man  i-hand.  Other  S{>ccie9  attacli 
tlieniBelves  to  rockfi,  and  grow,  like  apongea,  Iianging  down  from 
tlio  upper  surface  of  snbninrino  hollows  in  tlie  face  of  overliangiiig 
clilf^.  Others  of  still  firmer  toxtiiro  atand  erect  beneat!)  the 
shallow  waters  of  the  ehorc.  Of  this  kind  one  of  tite  most 
rt-nmrkablo  species,  prolinbly  tlie  largrat  Aleyonium  at  present 
existing,  is  the  A.poeiilmii,  or  Neptune's  cup,  which  was  disco- 
vered by  Sir  Stamford  RaiHes  upon  the  Coral  reefe  that  sur- 
round the  Island  of  Sumatra.  Many  specimens,  brought  from 
the  neighbourhood  of  Singapore,  now  exist  in  the  Musenma  of 
this  country ;  and  among  these,  some  havo  attained  tho  dimen- 
sions of  nearly  three  feet  in  height,  and  eighteen  inches  in 
diameter.  Their  affinity  with  the  Sponges  is  drawn  yet  citisor, 
by  tho  silietiia  eharncter  of  the  crystalline  deposits,  to  which 
they  owo  thoir  firmness ;  and,  by  some  Naturalists,  this  species 
lias  actually  been  referred  to  the  class  Porifera, 

1093.  In  the  one  family  ijf  this  Order,  the  polypiduni  1* 
unattached  ;  anil  the  animals  arc  carried  almiit  by  the  action  of 
the  waves,  hating  but  little  power  even  of  directing  their  move- 
mcnts.     Of  this  group,  the  Peiiiialula,  or  8ea-pen,  is  a  cliarae- 
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teristic  example.  It  conaistB  of  an  axis  which  is  stony  for  a 
eonsiderable  part  of  its  length,  but  is  flexible  at  its  two  extre- 
mities. This  is  clothcil  with  a  flesh,  which  extends  along  the 
sides  into  pen-like  prolongations,  arranged  like  the  barbs  of  a 
feather ;  and  one  edge  of  each  of  these  is  fringed  hy  Poly^ies. 
The  Kkin  contains  a  large  amount  of  caleareouii  spicula,  and  h 
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ofteD  dcoply  voloiireJ ;  being,  in  the  BritJali  specie  /*«niMfwU 
pftoipAtnva,   purplisli-rod    along   the    statk,  and  orange   at  ila 
trxtremitioB.     It  ia   not  often  that  the  Fennatulee  rise  to  dw 
eiirfiice.     They  are  usually  brouglit  uj)  from  considerable  it 
bv  fi ailing- lines  ;  and  the  fishermon  believe  that  tbey  are 
rally  fixed  in  the  bottom,  with  tlieir  ends  immened  in  the  Dtnd. 
Somt-  of  the  Pmnalnla  arc  Tory  brilliantly  phosphorL^sMJot ;  and 
the  apjicarance  of  tlm   larger  species,  when   displaying   thtit 
luminosity  in  tlie  dork  ocean,  is  very  striking.     The  diseng 
mont  of  tight  is,  however,  by  no  means  constant ;  but,  aa  in 
other  instances  of  phosphorescence,  depends  upon  the  condition 
of  the  animal.     Whon  itis  irritnted  or  alarmed,  a  vivid  eroisnon 
takes  plaou  ;  bnt  this  soon  dies  away.     When  Ixeqncntly  struck 
by  the  waves,  it  is  possible  that  they  may  continue  the  displaj 
with    littlo   interruption ;    but  observation   proves  that,   whon 
preserved  In  calm  water,  they  do  not  voluntarily  disengage  light* 


although  they  ri'adily  shciw  it  if  disturbed.  The  aecnmpanying 
figure  represents  a  genus  of  Aleynnian  Polypes,  nearly  allied  to 
the  Pi'nnntuln. 

10!f4.  Tlio  next  group  of  Atteroid  Polypes  includes  many 
well-known  species, — such  as  the  Rr.d  Coral,  tlie  Gorffonia  or 
Sea-fan,  the  AnlipiUhet  or  Blaek  Coral.  In  all  of  them  tlie 
strueturo  of  the  Polypes  is  nearly  the  same  ;  and  the  differences 
of  the  polypidom  chiefly  relate  to  the  portion,  in  which  the 
solidification  of  the  structure  has  taken  place  to  the  greatest 
extent.  It  will  be  recollected  that,  in  the  true  Alq/onia^  tho 
calcareous  or  siliceous  spicula  are  deposited,  as  in  the  Sponges, 
throTigh  the  whole  mass  ;  and  that,  with  the  exception  of  tho 
fibrous  bands  which  interlace  between  the  canals,  no  one  portion 
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is  harder  than  anotlier.  Xow  in  tlic  group  nt  present  under 
cohhi deration,  a  solidification  takes  place  in  the  centre  or  mis 
of  tlie  polypidom,  and  often  in  tlie  integument  alao.  Almoat  all 
the  species  included  in  it  liure  an  arborescent  fonn  ;  and  so  much 
does  tlio  flexible  asia  of  many  kinds  resemble  the  stem  of  a  plant, 
that,  even  so  late  aa  the  year  ltl35,  the  eelebrated  Blumenbncli 
writes — "  Tlie  stems  appear  to  bo  really  wgelabUi  (the  woody 
nature  of  wliich  in  the  larger  ones  cannot  be  mistaken)  incrusted 
with  corals." 

1095.  Among  the  Gorgimia,  or  Sea-Fans,  there  are  some 
species  which  very  closely  resemble  the  Aleyonia,  in  the  uniform 
distribution  of  the  finn  texture  through  their  whole  substance. 
In  others,  however,  a  firm  homy  skeleton  ia  found,  which  is 
commonly  known  as  the  Soa-fan  ;  and,  in  the  living  state,  the 
flesh  wliich  clothes  this  is  covered  by  a  dense  integument,  con- 
taining an  abundant  deposition  of  calcareous  particles.  If  the 
fleali  be  allowed  to  dry  upon  the  stem,  the  Integument  remains 
as  a  friable  crnat,  which  may  easily  bo  peeled  or  rubbed  off, 
disclosing  the  horny  stem  within.  No  mark  of  the  habitation 
of  the  Polypes  ia  ever  found  upon  the  internal  axis;  but  the 
remains  of  the  cells  may  often  be  observed  in  the  integument, 
when  dried  over  it.  Tlie  dry  form  in  which  the  skeleton  of  the 
GorffoniiE  is  commonly  known,  does  not  give  a  correct  idea 
of  its  real  character ;  since,  in  the  living  state,  there  is  by  no 
means  a  complete  isolation  between  the  hard  axis  and  the  §oft 
living  flesh,  but  the  one  passes  gradually  into  the  other.  On 
cutting  across  the  stem,  it  is  observed  that  it  is  formed  by 
concentric  layers,  like  those  of  a  dicotyledonous  tree  ;  and  it  is 
probable  that  these  are  fornied  by  the  successive  consolidation  of 
the  flesh  in  contact  with  its  aurfnee.  Beyond  this  general 
analogy,  however,  no  resemblance  can  be  made  out ;  since  nothing 
like  the  intricate  arrangement  of  dissimilar  parts  in  a  woody- 
stem,  can  be  found  in  these  simply- organised  but  beautifully- 
formed  etructuri'B.  Whilst  the  axis  of  the  Gorgonia  is  usually 
brown  or  black,  its  crust  often  exhibits  colours  of  great  brilliancy, 
especially  in  the  living  state  ;  in  some  species  it  ia  of  a  deep  red, 
in  others  of  a  bright  yellow,  and  in  others  of  a  crimson  hue. 
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1096.  Tlif  structure  of  llie  AntifmlAiv  is  \ty  no  mmna  unlike 
t1iat  of  tlie  Gorgonia.  Tlic  nxis  ia  still  more  firm,  pmcDtin^ 
when  dry  n  emootli  polished  surface,  wliicb,  joinod  to  its  dark 
colour,  h&s  caused  it  to  receive  the  designation  of  Bta^i  Coral. 
The  calc&reouB  deposition  in  the  integument,  also,  ia  still  ninm 
abundant ;  bo  tliat  the  crust,  wlien  dry,  ia  sometimes  even  thicker 
than  tlie  Mom.  The  solidifying  matter  having  thus  entirely  left 
the  flesh,  we  find  it  extremely  soft ; — so  Boft,  indeed,  that  when 
brought  up  friim  the  deptlis  of  the  sea,  this  substance  runs  off 
almost  entirely,  leaving  the  integument  ndhering  to  the  axis. — 
In  the  Coratliutn  rulrum,  or  Red  Coral,  the  solidification  nf  the 
axis  has  proceeded  still  further ;  for  it  containe  not  only  homy 
uniinol  niattei,  but  a  large  quantity  of  calcareous  portivIcM,  Bu 
closely  deposited  in  every  part,  as  to  give  great  solidity  to  lln' 
stem,  and  to  enable  it  to  receive  a  fine  polish  when  cat  intu 
fragments.  This  \e  a 
valuable  article  of  com-  ^ 

merce,and  is  principal! y 
obtained  from  the  Medi- 
terranean, where  it  is 
brought  up  from  consi- 
derable depths.  No  ves- 
tige of  polype-cellft  can 
be  detected  upon  the 
surface  of  the  axis. 
These  are  confined  to 
the  Hesh  and  its  integu- 
ment, which  are  both 
very  soft ;  the  latter 
does  not  contain  enough 
caloareous  matter  to 
make  it  perceptible  as 
ft  crust  when  dried  npon 
the  axis.  The  density 
of  the  Red  Coral  renders 
it  very  brittle ;  and,  did 
it  not  grow  in  a  somewhat  stnnled  form,  it  would  Iw  liable 
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injury  from  the  violent  motion  of  tbo  wator  in  wliicU  it  growa. 
— There  ia  a  very  interesting  species  of  this  group,  which  cim- 
uecta  in  a  remarkable  manner  the  stony  Coral/tam  with  the 
horny  Auli/mt/ift.  This  ia  the  Iiii  Hippur'u,  in  which  the  etem 
ie  compciBoiI  of  buth  these  siibstancea  alternately,  so  aa  to  give  it 
a  jointed  appearance.  It  is  formed  by  the  deposition  of  calca- 
reous matter  at  intervals  along  the  homy  stem  ,'  and  in  this  man- 
ner it  is  endowed  with  a  considerable  degree  of  flexibility.  If 
the  axia  be  submitted  to  the  action  of  an  acid,  the  calcareous 
deposit  is  removed ;  and  its  structure  appears  uniform  throughout. 
Although  itsaspectisyotiiW,  therefore,  no  real  articulations  exist; 
the  flexible  sabatance,  of  which  the  intervals  .ire  alone  composed, 
being  really  continued  tlirough  the  whole.  We  may  pcrhapB 
regard  this  as  a  kind  of  tketclt  of  the  Vertcbrnted  structure. 

1097.  The  last  group  of  the  Asteroid  Polypes  diflera  from 
those  we  have  hitherto  considered,  in  several  important  respects. 
In  the  TuhiporidcB,  each  polype  is  inclosed  in  a  diatinct  cylin- 
drical tube,  which  is  formed  by  a  continuation  of  its  external 
membrane ;  and  there  is  no  communication  among  the  individual 
members,  nor  anything  like  the  gelatinous  flesh  or  central  axis  of 
other  Alcyoniana.  In  some  genera  the  tube  is  membranous,  or 
somewhat  horny ;  but  in  the  Tuhipora,  the  genus  from  which 
the  order  takes  its  name,  it  is  of  firm  calcareous  structure.  Of 
this  genus  only  one  species,  the  Tubipora  mutiea,  inhabiting  the 
Indian  Ocean,  is  known.  It  takes  its  name  from  the  regular 
arrangement  of  its  cylindrical  tubes  by  each  others'  side ;  whence 
it  is  commonly  termed  "  Organ-pipe  Coral."  These  tubes  are 
of  a  dark  and  rich  crimson  ;  whilst  the  Polypes  themselves  have 
a  bright  green  colour  when  alive  ;  so  that  the  contrast  is  very 
striking.  Tlie  Poljqies  resemble  those  already  described,  in  all 
the  leading  particulars  ;  except  that  the  living  membrane,  which 
lines  their  interior,  does  not  seem  to  extend  far  down  the  colco- 
Tcons  tube ;  and  the  ova  are  developed,  not  from  its  folds,  but 
from  filaments  prolonged  from  the  base  of  tUo  stomach,  which 
hang  down  into  the  cavity.  The  calcareous  tube  is  formed  by 
the  solidification  of  the  membrane,  which  envelopes  the  Polype; 
and  this  ia  reflected  in  a  funnel- shape,  so  as  to  close  the  mouth  of 
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tfce  tube,  witbia  wlncb  tbe  PolTpe  am  be  cntbciy  wMidnwB. 
The  tube  u  gndnallf  pnlongcd  bj  the  depaMtkm  of  ttoaj  m^ 
ter  in  this  membruie,  which  is  continnoiu  witb  its  ujj|mj  edgB ; 
■nd  the  Poljpe  alway*  "■■*■"*»■'"  its  po^Qon  mt  its  exUeuiUy. 
At  iotervals,  bowercr,  a  ton  at  eoUir  is  fanned  woond  tmA 
tube ;  and  a*  s  nnmbcr  of  Polypes  nsiully  gnw  in  etote  pnud- 
tnitj  with  eacb  otbcr,  and  fonn  this  collar  at  about  the  aanM 
time,  an  almost  eontinaona  homimtal  paititioB  <v  Boor  m  thv 
eofutmcted,  which  girea  great  additional  strength  to  then 
delicate  potypidoma.  ThSa  collar  is  prodnced  in  the  IbOowiif 
maimer.  The  membranoos  coatinnation  of  the  tube,  imttfil  af 
growing  stnigbt  upwards,  makes  a  tntn  ontwarda,  aa  if  it  wm 
flattened-down  all  ronnd.  A  doable  fold  is  thui  iin  niiamil,  in 
which  cakareons  natter  is  deported,  and  the  collar  is  thna  eon- 
pleted.  From  this  point  the  membrane  is  proleoged  in  a  atn^ht 
direction  as  before,  mitil  the  new  impulse  arises,  wiiich  cansfs 
another  floor  to  be  constnicted  ;  and  thns  a  succesaon  of  ttorim 
is  built  op. — The  ova,  when  they  issae  from  the  parent,  hare 
little  or  nothing  of  their  perfect  form.  They  seem  to  £all  npoo 
a  neighboaring  portion  of  the  floor,  and  tha«  to  begin  the  dere- 
lopment  of  a  tube,  which  growB  up  among  the  older  ones.  Thus 
it  happens  that,  between  every  two  floors,  there  are  mwe  tubes 
than  io  the  dirision  below  ;  and  the  whole  mass  asmmes  some- 
what of  the  fonn  of  an  inverted  pyramid. 


Obdee  it.— CIHOBRACHIATA. 

1098.  The  last  order  of  Polypifeka  differs  so  greatly  bom 
all  the  rest  in  its  internal  organiaation,  that  it  almost  deserves  to 
rank  aa  a  separate  class.  As  the  AtUroida  connect  the  Polypes 
with  the  Spcwges,  so  does  this  group  form  the  trandtioa  to  cla«ees 
of  much  higher  organisation.  In  general  aspect  and  delicacy  tf 
stracture,  the  Polypes  of  this  order  bear  no  inconsiderable  re- 
aemhlance  to  the  compoand  Hydraform  groups  (§  1052) ;  and 
especially  to  tbs  S«rtttlaridtB,  under  which  family  many  of  them 
have  until  reoentiy  been  classed.     They  are  not  known  to  ocoor 
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sing;!}',  but  tbpy  aometimcs  present  tliEMoselves  in  an  almost 
iBoUted  form  ;  tbeir  cells  arising  scpnTutpIy  fioni  a  creeping  stalk. 
In  other  initnncrs  tlicy  ore  closely  ng^egated,  as  in  ibe  coinmnn 
Fluilra,  wbere  they  are  spread  out  into  an  expanded  surface ; 
but  tbcy  never  seem  to  exhibit  tbc  saniu  degree  of  Btnioturnl 
connL>ction,  o.;  tbal  which  exists  in  tlio  infiirior  groups.  In  a 
large  proportion  of  instances,  the  cells  me  of  a  delicate  homy 
structure ;  and  in  those  which  are  calcareous,  the  aainal  tnem- 
braae  remains  as  a  much  more  definite  tissue,  when  the  stony 
matter  has  been  removed  by  an  acid,  than  in  lithophytc  corab 
of  the  other  groups,  As  in  the  Tuh'tftora,  the  wall  of  the  cell 
is  distinctly  continuous  with  t!ic  membrane  which  closes  the 
moutli  of  it ;  as  this  is  with  the  extcnial  integument  of  the  Polype 
itself.  Klorcover,  the  mouth  of  the  cell  generally  possesses  some 
flexibility,  and  is  drawn  inwards,  so  us  to  form  a  kind  of  oper- 
culum or  lid  to  the  cavity,  when  the  Polype  retracts  itself  within. 
The  cells  undergo  remarkablo  modifications  in  form  at  difl'ercnt 
periods  of  age,  even  in  the  calcareous  polypidoma.  The  poly- 
pidoms  of  this  gronp  never  attain  any  considerable  size ;  and 
they  are  almost  always  parasitic  upon  other  marine  formations, 
such  as  corallines,  sea-weeds,  shells,  or  even  different  species  of 
their  own  tribe. 

1 100.  The  species,  which  has  been  most  carefully  studied  and 
minutely  described,  belongs  to  that  group  in  which  the  isolation 
of  the  Polypes  is  most  complete  ;  and  it  will,  therefore,  be  con- 
venient to  enter  first  upon  tlie  consid[<ration  of  its  structure.  Ths 
Polypes  of  the  Botcerbattiia  deiua  are,  when  fully  expanded, 
about  half  of  an  inch  in  length  ;  when  retracted,  they  ore  com- 
pletely inclosed  in  delicate  homy  cells,  so  transparent  as  to  admit 
of  the  whole  structure  Ijeing  seen  through  their  walls.  These 
cells,  which,  when  the  edges  ore  turned  in  by  the  retraction  of 
the  animal,  are  not  above  half  the  length  of  the  expanded  body, 
arise  separately  &om  creeping  stems,  which  attach  themselves 
to  the  Fluttra  in  aggregated  masses,  of  from  half  an  inch  to  ona 
inch  in  diameter.  The  animal  possesses  ten  tent'Lculo,  arranged 
in  the  usual  manner  around  the  mouth  ;  and  each  of  these  ia 
thickly  set  with  cilia  on   both  sides.     The  mouth  dues  not  lead 
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^  tmte,  M  m  tbe  nCtriv  PbItpm,  tM»  dw  MMndi ;  hmt 
fcfw  ihe  Mtraaw  la  m  wUe  fiiMtl  Jnf til  tabs,  wUdk  ai^bt 
tanned  ifae  pltaryms,  TUs  1000  cmrtncto 
IBM  a  Bsnower  cxbbI,  ike  oMp^fM,  wlncfc 
tenaiiuwa  at  iia  krmr  oad  is  lbs  fyliwi 
aritM.  Tbe  &nt  of  tbeae  ■  u  orgw 
windi  ienas  dmelj  la  iHenbk  a  ^tiwri. 
It  ■  of  a  ^oMar  toaa,  uA  has  two  ilaik 
apeta  vpm  tta  Mat,  from  wtkb  ndialnig 
Han  an  awB.  Tboe  ara  pntwblj  nempoatd 
of  mosmlar  fibre*,  tlie  o&oe  of  wUeli  is  to 
cfect  Um  ttitanlion  of  tbe  Ibod,  bj  bmiu 
of  tbe  teeth  tfaat  project  fran  tbe  inner  wall 
of  tbe  cavitj.  Tbe  gbard  opens  at  tia 
lamer  end  into  a  larger  bag,  whkb  hccds  to 
be  tbe  true  digeatire  stontach.  Its  walla 
are  thickly  atadded  with  qxita  of  a  rich 
brown  colour ;  tiieae  «pfn*  to  be  caused  bj 
minnte  foIUclee  or  sacs  opemng  from  its 
canty,  in  which  b\U  is  secreted  for  awisting 
the  digestive  process.  A  Said  u  poured  ont 
from  ^em  which  tinges  tlie  whole  ^ftomacb,  as 
wellMiUconteots,with  the  characteristic  duo  of  tliat  secretion;  and 
we  may  therefore  regard  these  follicles  as  constituting  tbe  EiiD|dat 
form  of  hepatic  gland  or  /tcvr,  which  we  meet  with  in  tbe  noiinal 
Ungdom.  It  is  e»yfor  the  comparative  anatomic  to  trace  the 
gradual  concentration  of  these  scattered  elements,  up  to  the  con- 
solidated form  in  which  they  present  themselves  in  tbe  highest 
grades  of  organisation  (Akim.  Pbtsiol.  \  356).  IVom  the 
apper  part  of  the  stomach,  and  by  the  nde  of  the  entnuee  from 
the  gizEard,  orues  tbe  intestine ;  tbe  orifice  of  which  is  snrroTmded 
by  vibrating  cilia.  This  p&aGee  up  as  a  str^gbt  tube  by  tbe 
side  of  the  cesophagas,  uid  terminates  by  a  distinct  orifice  outside 
the  drclc  of  ten  taenia. 

1 100.  The  whole  of  this  complex  digestive  ft)'pnratas  floats 
freely  in  the  general  cavity,  formed  by  the  intcgumeDt  of  the 
animal ;  the  space  between  being  occupied  by  a  clear  flaid,  and 
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b7  the  mnaclcs  which  change  the  place  of  the  animal  in  its  cell. 
The  cell  is  formed  by  the  outside  of  this  integument ;  of  which 
the  lowur  part  is  so  consolidated  by  horny  matter,  as  to  be  nearly 
unyielding ;  whilst  the  upper  third  remains  flexible.  This 
flexible  part  consists  of  two  portions  ;  the  lower  half  being  a 
simple  continuation  of  the  rest  of  the  cell ;  whibt  the  uppef 
consiatd  of  a  row  of  delicate  briftle-shaped  processes,  or  wtte, 
which  are  arranged  parallul  with  each  other  round  the  walls  of 
the  cell,  and  arc  prevented  from  separating  beyond  a  certain 
distance,  by  a  membrane  of  excessive  tenuity,  which  surrounds 
and  connects  the  whole.  This  mode  of  termination  is  very 
common  in  the  c«lls  of  the  Ciliof/racAiale  Polypes ;  and  it  ia 
evidently  a  provision  for  allowing  the  freest  possible  motion  of 
the  upper  part  of  the  body  in  its  expanded  state,  to  which  it 
affords  at  the  same  time  support  and  protection  ;  whilst  it  com- 
pletely defends  it  when  retracted  or  withdrawn  into  the  cell,  aa 
will  presently  appear. 

1101.  For  the  purpose  of  relraeliim,  two  distinct  sets  of 
muscles  ore  provided ;  one  acting  upon  the  animal,  and  the 
other  upon  the  cell.  The  first  set  arises  from  the  bottom  uf  the 
cell,  and  is  attached  to  different  parts  of  the  digestive  tube. 
The  second  set  arises  from  the  upper  part  of  the  firm  portion 
of  the  cell,  and  is  attached  to  the  flexible  continuation  of  it. 
When  the  animal  wishes  to  vrithdraw  itself,  the  tentacula  ore 
first  closed  together  into  a  atraiglit  line  ;  and  immediately  the 
whole  digestive  tube  begins  to  descend,  its  different  ports  being 
folded  upon  one  another,  and  drawn  back  within  the  integument, 
which  is  inverted  over  them  so  as  to  form  a  close  sheath  around 
the  tentacula.  When  the  animal  is  completely  retracted,  the 
oasopliagus  is  bent  upon  itself  like  the  letter  S  ;  and  the  tentacula 
lie  straight  in  its  axis,  inclosed  in  the  inverted  tube  of  integument, 
their  extremities  being  on  a  level  with  the  top  of  the  unyield- 
ing portion  of  the  cell.  By  the  time  tliat  the  end  of  the  anna 
are  on  a  level  with  the  base  of  the  letiE,  the  retraction  of  the 
latter  commences.  This  is  performed  exactly  in  the  same 
manner  as  that  of  the  tentacula  ;  and  the  flexible  portion  of  the 
cell  is  inverted  over  them,  so  as  to  form  a  complete  envelope. — 
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The  piotrtiaion  of  t)ie  body  takes  place  by  a  contrary  aeriM 
□f  processes.  The  bundle  of  tetrs  first  makes  its  appcannce 
out  of  tlie  apex  of  the  cell,  and  is  ftillowed  by  tbe  Qesible  portion 
on  which  it  is  set.  The  tcntauula  next  pass  up  between  the  eette 
aodtliruBt  them  asunder  ;  while  the  integument  is  seen  gmdually 
rolling  onwards  from  around  the  teiitacuU.  These  latter  con- 
tinue to  emerge,  and  the  integument  to  be  inverted  from  around 
them,  UDtil  the  base  of  the  tcntacula  has  rlten  above  the  top  uf 
tbe  expanded  sebe;  when  the  act  of  protrusion  is  completed,  the 
tentoeula  separate  and  exjiand,  and  the  cilia  ooinniencc  vibrating' 
These  aations  ;iro  guneraily  performed  with  an  extraordinary 
rapidity  ;  and  it  is  only  when  they  are  executed  with  uniisnal 
slowness,  that  the  several  movements  concerned  in  them  can  b« 
disUngnished. 

1102.  Upon  reviewing  the  complex  organisation  of  this 
minute  Polype,  it  must  bo  admitted  that  its  mechanical  functions 
are  executed  with  a  degree  of  perfection,  which  cannot  but  excite 
our  surprise  and  admiration ;  and  not  less  interesting  te  il  to 
observe  the  other  vital  operations  exhibited  by  it,  which  the 
transparency  of  the  whole  structure  enables  us  to  watch  with  no 
interruption.  The  little  aninial,  when  in  full  vigour,  is  atea 
projecting  from  its  cell  with  the  arms  extended  and  the  cilift  in 
active  operation  ;  the  upper  part  of  the  body  being  frequently 
turned  from  aide  to  side  over  the  edge  of  the  cell,  the  extremity 
of  which,  from  its  peculiar  flexibility,  moves  along  with  iL 
The  action  of  the  cilia  forms  a  kind  of  whirlpool,  by  which  the 
particles  contained  in  the  surrounding  water  ore-carried  into  the 
funnel-like  pharynx.  By  the  contraction  of  its  walls,  tlioy  are 
carried  rapidly  down  tbe  resophagus  into  the  gizzard,  which 
expands  to  receive  them.  Hero  they  are  submitfed  to  a  sort  of 
emshing  operation  ;  the  movement  of  its  walls  very  much  resem- 
bling that,  which  is  seen  in  tho  dental  apparatus  of  the  Wheel- 
Animalcules  (^  857).  Their  residence  in  this  cavity,  however, 
is  only  momentary ;  and  they  are  immediately  propelled  into 
the  true  stomach  below,  where  they  become  mixed  up  with  its 
contents,  which,  during  digestion,  are  always  of  a  dark  rich 
brown  colour,  being  tinged  by  the  secretion  of  llio  biliary  foUiclet 
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sorrounding  it.  The  food  appears  to  l>e  retained  for  a  coaalder- 
sble  lime  in  the  stomach,  and  mny  frequently  be  Kon  to  paaa 
back  into  the  gizzaid,  for  the  purpose  of  being  again  submitted  to 
its  operntiona.  After  being  aiibjocted  to  the  digeativc  proccas  in 
the  stomach,  tbo  particles  whicli  remriin  are  traii«mitto<l  into  ths 
intestino ;  but  previously  to  tiieir  eutering  it,  they  are  seen  to 
rotate  for  some  titne  about  its  orifice,  tho  movement  being  pro- 
duced by  tlia  action  of  the  cilia  that  fringe  it.  The  grannlar 
matter  accumulatca  in  little  pellets  in  the  intestine;  and  vihcn 
these  pass  out  Ci'om  its  extremity,  they  are  im mediately  wljtrled 
off  to  n  distance,  by  tlie  same  action  of  tho  cilia  upon  the  orniB, 
fts  that  which  produces  a  current  towards  tho  month. 

1103.  Conaiderahio  povfer  of  iclectian  appears  to  be  enjoyed 
by  these  Polypes  in  regard  to  their  food,  Tho  movements  of 
the  cilia  which  fringe  tlie  tentaculo,  seeni  entirely  under  tho  con- 
trol of  the  individual ;  and  by  their  vibrations  currents  of  water 
arc  produced,  which  faring  partioloa  of  various  kinds  of  living 
and  dead  matter  to  the  entrance  of  the  alimentary  canal.  It 
has  been  somelimea  noticed  that  aiiiinalculua,  which  have  thus 
been  drawu  into  the  pharynx,  escape  during  tho  act  of  swallow- 
ing ;  but  they  are  usually  met  hy  one  of  tho  tcntacnla,  which 
bends  inwards,  and  by  means  of  a  sharp  falow  drives  them  back 
into  the  mouth.  They  do  not  immediately  perish  in  the  stomach, 
but  may  eometimca  be  seen  to  continue  their  movements  for  a 
oonsiderahlo  period  within  its  cavity.  Of  the  vortex  which  is 
drawn  by  the  cilia  towards  the  mouth,  a,  conaiderahlo  amount 
passes  out  between  the  bases  of  thu  arms ;  and  this  usually 
contains  the  finer  particles,  which  thus  escape.  Of  those  which 
remain  within  tho  cone,  those  of  fitting  size  are  received  into  tho 
pharynx  ;  and,  when  they  have  pnaaed  downwards  to  its  termi- 
nation, a  more  perfect  selection  appears  to  take  place,  by  which 
some  are  admitted  into  the  stomach,  whilst  others  are  rejected, 
Besides  this  regular  flow  of  water  into  the  pharynx,  the  fluid  ia 
occasionally  introduced  in  larger  quantity,  by  the  audden  dilata- 
Ijon  of  the  tube,  which  quickly  returns  to  its  former  diameter, 
and  expels  a  largo  part  of  what  it  bad  thus  taken  in,  This 
movement  is  not  improbably  connected  with  the  function  of 
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respiration.     That  a  part  of  the  alimentary  canal  should  b« 

specially  modifiod  for  this  purpowi,  is  by  no  means  snrpriaDg ; 
fur  such  a  modification,  in  a  somewhat  different  form,  is  not  at 
all  uncommon  in  various  divisions  of  the  animal  kiDgdoni. 
Thus,  in  the  lowest  group  of  MoUusca,  to  which  these  Polypes 
bear  considerable  atBnity,  we  have  seen  that  the  entrance  to  the 
stomach  lies  at  the  bottom  of  a  large  cavity  lined  by  the  respira- 
tory membrane,  over  tlie  walls  of  which  currents  of  water  are 
constantly  passing,  which  supply  the  digestive  organs  with 
alimentary  materials,  besides  effecting  the  aeration  of  the  bl< 
(§974). 

1 1 04.    As  in  the  two  preceding  Orders,  we  meet  with 
amoDg  the  Ciliobrachiate  polypes,  which  have  the  powor 
forming  stony  cells,  by  a  deposit  of  lime  in  their  soft  tiesoca. 
The  cells  of  some  of  these  polypes  are  covered-in,  when  the 
animal  is  withdrawn,  by  a  sort  of  lid  or  flap,  which  is  provided 
with  muscles  for  drawing  it  down  upon  the  mouth  of  the  cell. 
In  others  of  the  compound  polypidoms,  however,  the  cells  over- 
lap ono  another  obliquely ;  and  the  orifice  is  not  at  their  extre- 
mity but  rather  on  one  side,  so  that  the  operculum  boa  only  to 
be  slightly  upraised,  to  allow  of  the  protrusion  of  the  animal. 
This  is  the  case  in  the  common  Fhalra  of  our  own  coasts,  wbicli 
presents   a  flat  expanded   surface,   so   thickly  set  with    these 
apertures,  as  to  appear  like  a  delicate  network.    Those  Sea-mat$t 
as  they  have  been  fancifully  termed,  so  much  resemble  common 
seaweods  in  theit  general  aspect,  that  they  are  often  mistaken 
fur  them  by  ignorant  collectors.     They  may  readily  be  distin- 
guished, however,  by  the  eritpneii  of  their  feel,  when  contrasi 
vrith  the  flnhbiness  of  tlie  Algm,  as  well  as  by  the  polype-cells 
Iwautifully  arranged  on  their  surface.     The  extension  of  theso 
compound  structures  takes  place  by  buds  wliich  are  developed       i 
from  the  outer  surface  of  the  colls.     From  one  original  cell  (^^1 
the  Flustra,  five  such  buds  may  be  sent  off,   which  developfl^^ 
themselves  into  new  cells  nround  it ;   and  those,  in  their  turn, 
produce  buds  from  their  unattached  margins,  so  as  rapidly  to 
increase  the  number  of  cells  to  a  very  largo  amount.     This 
extension  may  go  on  almost  without  limit ;  and  it  often 
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tbat  tbe  cells  in  the  centre  of  a  leaf-like  expansion  of  the  FluBtn 
Are  devoid  of  polypes,  and  have  lost  their  vitality,  nhibt  the 
edj;cs  are  in  a  state  of  active  growth.  Although  this  mode  of 
multiplication  appears  to  be  the  one  most  characteristic  of  the 
group,  the  productien  of  gemmules  or  ova  occaaiunally  takea 
place,  as  in  otlier  Polypifera.  These  are  developed  from  the 
lining  mcmhrane  of  the  cell,  and  gradually  increase  so  ae  to  fill 
up  its  cavity,  and  to  cau9e  the  death  of  the  contained  polype. 
When  mature,  they  escape  from  the  cell,  and  awim  ahout  for 
some  time,  after  which  they  fix  themselves,  and  lay  the  founda- 
tion of  new  structures. 

1105.     The  polypes  forming  these  compound  structures  are 
usually  packed  closely  together  ;   and  are  of  very  minute  size ; 


Vie-  gts,. — Pluvatilla  :  i,  nntur*]  bIxp  :  A,  a  group  enIarg«T :  e.  innl  oriliiie. 

SO  that  a  single  polypidom  of  very  moderate  dimensions  must 
onntain  an  enomioiis  multitude  of  individuals.  Dr.  Omnt  has 
reckoned  that,  on  an  ordinary  specimen  of  Fhtitra  earbiuea,  there 
are  ahout  ten  sijuare  inches  of  surface  ;  in  each  square  inch  there 
may  bo  ahout  ISUO  polype- cells,  thus  making  altogether  18,000 
within  this  small  space.  Each  of  these  polypes  boa  22  tenta- 
cula  ;  so  that  there  will  he  about  31K>,000  uf  these  minute  arms 
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npon  tlib  littlo  «p«<ctiiiim.  If  each  of  these  tcntiumla  fast  «dT 
low  cilia  upon  iU  edges  (mnd  lliere  are  probkbly  tnaay  mon), 
the  whole  poljfpidom  will  ha»e  39,600.00P  of  tlirae  miante  but 
important  orgAns.  Other  species  certiiDly  contMn  more  thu 
ten  times  theao  nomben.  Dr,  Grunt  has  oompoted  AboBl 
400,000,000  alia  to  exist  on  a  single  Fltulra  fatiae^a.  In  tb« 
Alf;/onel!a.  a  freah-water  species  compoecil  of  long  inerabraBagi 
coUa  anaogod  side  bf  side  so  oa  to  form  a  spongy  taam,  Af 
number  of  lentaeuia  on  a  moderate-sized  specimen  may  be  eon>- 
pul^d  at  nearly  five  milliona  and  a  half;  and  the  eiiia  mn  nf 
tainly  not  less  than  a  hLindre<l  times  that  number.  The  figon  il 
the  pKceding  pago  represents  another  \otj  beantifiil  fresh- waur 
poljpe  of  this  Order,  which  is  hj  no  means  uncommon.  It  is 
found  upon  the  fiitrfiicc  of  leaves,  &c.,  of  aquatic  pbuts. 

1 106.  From  the  rery  imperfect  degree  in  which  the  gnialer 
port  of  tho  pal]ri)os  of  this  group  have  boeii  yet  examined,  ths 
subdivisiooB  of  it  are  at  present  necemarily  founded  only  upon 
thu  nrrangocnent  of  the  cells  in  regard  to  one  anotlier.  Sucb  an 
arran(;ement  is  liable  to  this  great  objection,  that  the  modu  in  whicti 
they  nro  disposed  will  vary  oxtreraely  with  the  surroce  u|>on 
whidi  they  gniw.  Ilencc  it  is  not  advisable  for  us  to  enter  inoro 
particularly  into  the  clo-aHificatiuii  of  this  group  ;  but  the  study 
of  it  may  bo  espooially  rccommcnited  to  those  who  havo  oppor- 
tunitiei  at  tliuir  eomiuanil,  as  a  most  interesting  pursuit,  which, 
with  but  a  moderate  amount  of  previous  information,  and  of  skill 
ill  oliHcrvation,  is  sure  to  bo  productive  of  much  that  will  be 
alike  inturosting,  novel,  and  important. 


1 107.  Tlio  most  extended  survey  we  can  take  of  the  optiro- 
tions  of  the  Polj^ifcra  upon  the  surface  of  the  globe  at  the 
present  time,  will  give  ns  but  a  very  inadequate  idea  of  the 
important  part  which  they  performed,  in  the  remoter  epochs  of 
the  liistory  of  tho  earth.  Otir  wonder  is  excited  when  wo  hear 
of  ft  continuous  reef  of  coral  more  than  a  thousand  miles  io 
lengli :  yet  what  is  this  to  tho  formation  of  limestone  strata, 
covering  lupfiififial  areat,  not  only  of  thousands,  but  of  tens  of 
thousands,  of  square  miles,  to  a  thickness,  in  many  instances,  of 
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3000  foet  ?  Yet  tlio  Geologist  of  tlio  present  day  has  little  hesi- 
tation in  regarding  tliese  rormntioDs,  oa  Imving  taken  their  origin 
from  the  labours  of  these  apparently-inai^nificant  and  simply- 
organised  beings.  As  at  tliu  present  time,  tlie  greater  proportion 
of  these  atruotures  appears  composed  of  the  Lanulliform  ooralg 
(S  10(i9) ;  but  the  remains  of  Alcyonian  polypes  are  by  no 
means  nnfrenuent  in  the  limestone  rocks,  and  aro  especially  abun- 
dant in  particular  strata  ;  and  some  of  the  harder  fonna  of  the 
Cilidirachiate  group  aro  occnaiooolly  found. 

1108.  There  aro  many  instances  in  which  the  Co^l  struo- 
turea  of  oomparativoly  recent  origin  have  undergone  a  motamor^ 
pilosis,  n'liicli  causes  them  to  lose,  in  greattr  or  less  degree,  their 
original  aspect.  Large  masses,  when  long  exposed  to  the  air, 
become  changed  into  a  solid,  often  somewhat  crystalline,  rock ; 
in  which  the  tnucB  of  organic  structure  are  very  indislinot,  and 
with  which  the  Mountain  or  Secondary  Lttneatone  closely  cor- 
responds. This  IB  observed  in  the  Bermudas, — a  group  of 
islands,  which  seeraa  to  have  been  for  the  moat  part  formed  by 
Coral  Polypes  of  tho  eame  species  with  those  now  existing  in  the 
BCHS  around. — Moreover,  the  Coral  Sand,  formed  by  tho  action 
of  the  waves  npon  tho  living  structure,  often  becomes  consoli- 
dated Into  a  hard  stone  by  the  filtering  of  water  through  it ; 
B  small  quantity  of  the  carbonate  of  lime  being  probably  dissolved 
at  the  surface  (whcro  the  carbonic  acid  of  tho  air  increases  the 
solvent  power  of  the  water),  and  set  freo  again  below,  so  as  to 
gine  together  the  separate  particles.  It  is  in  sUfli  -a  mass,  that 
the  human  skeleton  is  imbedded,  which  was  found  on  the  shore 
at  Gundaloupe,  and  is  now  placed  in  tho  British  Museum. 
This  stone,  when  minutely  examined,  is  found  to  consist  of  a 
number  of  rounded  grains,  cemented,  as  it  were,  together ;  and 
it  closely  resetnblos  the  rock  known  to  the  Geologist  as  Oolite. — 
Further,  where  shallow  water  exists  around  Coral  islands,  tho 
bottom  is  found  to  be  oovored  with  a  layer  of  white  mud,  which 
ia  formed  by  the  decay  of  the  animal  matter  that  held  together 
tlie  particles  of  carbonate  of  lime  in  the  stony  corals  ;  and  these, 
being  thus  set  free  in  a  finely-divided  state,  fall  to  tho  bottom  in 
«  form  which,  if  dry,  would  constitute  C/mli.     Thus  we  may 
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true  voy  dictinctly  the  mode  in  which  thr^e  principal  kioAs  oi 
limcrtone  rock§  may  have  taken  their  origin  from  ConI 
formatioivs. 

I  lOR.  Nov,  tho  Mountain,  or  Carhoniferoiu  LitruUon4,-~t 
rock  Tcry  abundant  in  Britain,  extending  over  large  ana* 
bencatli  thu  cool-ficlJs,  and  aometimei  exhibiting  a  thicknaa  of 
ijuarly  3000  Tcot, — though  in  some  parte  evidently  composed 
ofaocumulatioDH  of  Shells,  EncnDitestcniB,&c.,  exhibits  the  Coral 
fltrncturo  very  distiDctly  in  many  situations  ;  and  these  parts  an> 
so  blendpd  with  t)io  nc-iglibouring  rock,  aa  to  make  it  appear 
probable  that  the  latter  atao  was  once  in  the  state  of  coral,  bat 
wu  gradually  changed  by  tho  process  just  described-  Further, 
tho  L'ollotrtionB  of  other  animal  romainii  are  such,  aa  we  should 
t'Zpoct  to  find  on  the  margin  of  a  coral  reef  or  island  existing  at 
that  opooh  ;  and  il  similar  process  of  fofwilization  is  taking  place 
at  this  very  time,  on  thi;  shores  of  the  islands  nowbeing  built  up,— 
the  species  of  animals  imbedded  being, however,not  the  aame.  The 
gri^nt  thickness  of  the  beds  of  thii?  rock  may  be  very  neti  accoQiited 
for,  in  the  sumo  manner  as  tho  depth  of  the  coralline  maesee  of 
recent  fonnation  {§  1077).  The  Oulitu  had  its  origin  in  the 
wearing-down  of  tho  older  limestone  beds,  with  additional  matter 
derived  from  the  skeletons  of  the  races  of  animals,  which  existed 
during  the  period  of  its  formation.  And  there  can  bo  tittle  doubt 
tlint  the  C/ii)/^- format! on  owes  a  considerable  part  of  its  substance 
to  tlie  tinmo  sources ;  though  port  was  doubtless  derived  &om  the 
deeoin|ioHition  of  shells,  and  a  large  proportion  in  some  situations 
from  the  remains  of  animals  of  extreme  minuteness,  presently  to 
be  desurihed  (§  1107). — There  are  observed,  in  rocks  of  more 
ruocnt  formation,  appearances  which  still  more  clearly  indicate, 
that  they  too  were  originally  formed  by  Coral -polypes.  Thne 
ore  often  found  within  narrow  limits,  as  if  they  had  been  reefs 
or  islands  of  small  size.  Thus  we  find  a  stone,  railed  Coral- 
raff,  in  Oxfordshire;  and  very  distinct  Coral-beds  in  the  Cm^ 
of  tho  eastern  coast  of  England.  It  is  interesting  to  remark, 
that  the  remains  of  Coral,  which  arc  found  in  the  older  limcstonM, 
alt  correspund  with  those  at  present  abounding  near  the  eijuatar, 
and  exhibit  the  JAimclli/orm  structure  (§  1061))  ;  whilst  they  are 
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gradually  replaced  in  the  newer  strata,  by  species  more  allied  to 
thase  at  jiteaent  exiatiog  in  temperate  cHmales.  Thiti  is  uDe  uf  the 
many  facts,  which  tend  to  prove  tliat  this  part  of  the  earth  lind, 
at  some  furmer  period,  a  much  higlier  tomperattire  than  at  present. 
1 1 10,  Under  tlie  class  Polypifera,  we  are  prohably  to  include 
a  loi^e  and  very  important  group  of  minute  ealonreous  structuree, 
which,  from  their  strong  resemblance  to  the  spiral -chambered 
shells  of  some  Cephalopoda  (§  StM),  Imve  been  supposed  to  be 
formed  by  animals  of  that  class.  Many  kinds  of  them  exist  on 
almost  every  sandy  shore  ;  but  their  eitreme  minuteness  cause* 
them  to  be  usually  overlooked,  and  is  also  on  obstacle  to  the 
satisfactory  determination  of  the  character  of  the  animals  which 
construct  them.  By  D'Orbigny,  who  first  attracted  the  atteu- 
tion  of  Naturalists  to  the  details  of  this  curioua  group,  it  waa 
regarded  as  an  order  of  Cephalopoda ;  and  he  gave  to  it  the 
name  of  Foraminifera,  on  account  of  the  communication 
between  the  chambers  not  being  established  by  one  principal 
tnbntor  Aperture,  the  liphutiele,  but  by  numerous  minnte 
foramina  or  porous  orifices.  The  species  which  exist  on  tho 
shores  of  Northern  Europe  are  so  minute,  as  not  to  be  easily 
examined,  oven  with  the  microscope  ;  but  those  which  are  found 
in  the  Adriatic  Sea,  are  suflSciently  large  to  bo  recognised  with  the 
naked  eye.  From  an  examination  of  recent  specimens,  it  has 
been  ascertained  that  tho  animals  by  which  these  shells  ore  con- 
structed resemble  polypes  more  than  any  other  group,  although 
allied  also  to  the  Polygastric  Animalcules ;  and  that  we  are 
thus  to  regard  these  little  isolated  mosses  as  coralline  structures, 
each  being  formed  by  the  continual  growth  of  one  individual. 
The  character  of  the  animal  appears  very  simple.  No  part  of  it 
is  seen  externally,  except  when  it  is  preparing  to  add  a  new 
chamber  to  its  shell.  It  seems  to  consist  of  a  series  of  mcm- 
branons  bags,  united  together  like  a  string  of  beads,  in  the  out«r 
layer  of  which  is  deposited  the  calcareoiu  matter  that  gives  the 
Bhell-Iiko  character.  If  this  latter  be  removed  by  a  weak  acid, 
the  aninAl  membrono  will  bo  left ;  and  the  spiral  may  then  be 
unrolled.  Whether  any  of  the  species  possess  a  regular  mouth 
and  teataculOi,  is  yet  uncertain. 
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1111.     If  wc  mwi'ly  consider  tliia  group  u  it  prt«eiiU  iUsU 
to  our  notico  in  tbo  existing  epoch,  «e  should  liavo  but  a  vorjr 
imp^rfoct  idea  oF  its   tniportnncc.     Ttic  foraiB  under  Trhich  it 
once  existed  in  iniioli  greater  abundance,  have  been  prescrred  to 
lis ;  and  recent  inquiricti  havu  added  to  our  kuowk'dg«  of  tlieM 
in  a  most  aatoniiiliing  degree.     The  foi«iU  termed  Nunimtililm 
liKTO  long  been  observed  to  bear  a  largo  share  in  the  formation 
of  extensive  beds  of  limestone  rock.     They  were  remtirlcod  by 
Strabo  in  tbe  stonea  of  the  Pyramids ;  and  he  informs  ua  UmI 
they  were  commonly  reputed  to  bo  the  petrified  impresione  of 
the  lentils,  which  had  been  iised  as  daily  food  by  the  workmen 
engaged  in  building  them,  and  takes  some  pains  to  refute  thii 
idea.     By  Biibseqiient  authors,  these    Nnmmulites  have   been 
supposed  to  bo  the  opcrcitla  (§  902)  of  the  Ammoiiite  (§  897). 
which,  it  was  imagined,  might  probably  form  a  new  one,  cir«rj 
time  that  it  added  a,  chamber  to  its  shell.     The  discovery,  how- 
ever, of  minute  shells  of  a  similar  cliaraetcr  at  present  exirtifif, 
and   evidently  belonging   (0   distinct   animals,   established   their 
claim    to  a   simitar   position.     Nnmmulites  are  probably  the 
largcat  forms  of  this  group,  of  which  D'Orbigny  has  described 
Gfty-two  genera,  and  above  tiOO  species  ;  twme  of  them  nieasuie 
about  an  inch  and  a  half  in  diameter,  whilst  a  groat  proportion 
of  the  rest  are  microscopic.    Many  limestone  strata  of  tliu  tertUry 
period,  are  almost  entirely  composed  of  the  larger  NummulitM ; 
and  these  strata  constitute  the  principal  port  of  several  mountain 
ranges  in  Southern  Europe,  i-ucli  n<i  tlio  Alps,   Carpathians,  And 
Pyrenees,     Tlie  Sphinx,  as  well  as  the  Pyramids,  are  compoeod 
of  a  limestone  loaded  with  Nuinmulites. — A  more  minnlB  ahell, 
the  Miliotii,  of  the  Mime  description,  but  no  larger  than  a  millet- 
seed,  hears  an  equal  proportion  in  the  mass  of  limestone  atrata 
which  are  quarried  near  Paris.      "  Wc  scarcely  condesoend," 
observes  Lamarck  in  reference  to  this  fact,  "  to  examine  micro- 
scopic shells,  from  their  insignificant  siee  ;  but  we  oeaae  to  thick 
them  insignificant  when  wc  reflect,  that  it  is  by  means  of  the 
smallest  objects  that    Nature  everywhere  produces  her   most 
remarkable  and   ostonlalnog  phenomena.     Wliatew  Bhe  Duy 
Boem  to  lose  in  point  of  volume  in  the  production  of  liTing  boduw. 
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is  amply  mnde  up  by  the  number  of  the  individu&ls,  wliich  ebo 
multiplies  TCith  admirable  promptitudo  to  infinity.  Tho  remaina 
of  euch  minute  animals  have  added  much  more  to  the  mass  of 
materials  which  compose  tUo  exterior  crust  of  the  globe,  than 
the  bones  of  Elephants,  Hippopotami,  and  Wlialcs." 

1113.  But  thcBQ  facts  sink  into  insignificance,  when  compared 
with  those  lately  revealed  by  the  renearchea  of  Elireoberg,  !n 
regard  to  tho  existence  of  a  rnco  still  more  minnte,  and  its  midti- 
plication  to  n  still  more  inconceivable  extent.  In  examining, 
with  a  high  magnifying  power,  Clialk  or  Whiting  iu  a  state  of 
extremely  minute  division,  two  sets  of  particles  may  bo  distinctly 
seen ;  one  sot  having  a  crystalline  structure,  and  the  other 
presenting  some  indications  of  an  organic  aspect.  If  theso  lie 
rendered  more  transparent  by  the  use  of  Canada  balsam,  it  is 
seen  that  they  are  poli/thalai>mus  (many-cbambered)  shells  of 
great  minutencBs  ;  some  of  tbem  in  firagments,  and  others  nearly 
or  quite  perfect.  The  size  of  these  varies  from  .^-^  to  ^^  of 
a  line  ;  and  when,  as  in  the  Chalk  of  Soutlicru  Europe,  tliey 
constitute  nearly  tho  wliolu  mass,  there  must  usually  be  above  a 
million  in  every  cubic  inch.  In  the  fourth  port  of  a  cubic  line, 
or  -jL,  of  a  grain,  from  150  to  200  can  l>e  ascertained  to  exist; 
and  tbus  there  would  be  from  1800  to  2400  in  each  grain,  and 
far  above  ten  millions  in  every  pound  of  chalk.  In  tbe  chalk  of 
this  country,  and  of  other  ports  of  the  nortb  of  Europe,  there  is 
a  predominance  of  particles  of  a  somewhat  crystalline  character ; 
but  oven  these  have  in  all  probability  once  been  combined  in 
organic  strncturea.  In  pursuing  his  researches  on  this  subject, 
it  occurred  to  Ehrenberg  to  examine  tho  finer  particles  of  calca- 
reous matter,  which  have  been  artificially  separated  from  chalk, 
and  are  employed  for  various  purposes.  Of  sucli,  the  ffliuitiff  of 
tho  papers  with  which  the  walla  of  apartments  are  sometimes 
covered,  and  that  of  visiting  cards,  are  partly  composed  ;  and  on 
scraping  a  little  of  this,  and  subjecting  it  to  microscopic  exami- 
nation, he  was  delighted  to  find  the  organic  structure  almost 
everywhere  apparent. 
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f6nd  peopled  witk  BBBto  UnUtm^  of  ^  n«t  Taried  teM 
■■d  dmaified  Boremtate,  poesesBcd  «f  rawiiilfwiHL  actmtj, 
isd  eridcathr  esdovvd  witb  as  toe^etie  ejaton  of  mitntM. 
Tkjr  BR^  thBviar^  by  ao  iMua  so  neartr  alBed  to  Vtgocay^ 
aa  an  Ihcae  iaactm  aid  nnpk  aeabma— dte  SpoagM  lad  tktir 
aUiea.  Tbe  eaoM  of  Die  ^MatoBegaa  a^ipeaniice  of  Umw  Aai- 
■alcwW,  wfacfe  no  germm  mac  pretiowriy  eaapccted  to  exist,  aad 
«We  it  wia  aot  ea^  to  aappoBe  that  tbejr  had  beat  ca)in«j«d, 
haa  been  a  maUer  of  mndi  epccdatioa.  HanyhsTa  had  rwnurw 
to  the  nippoaitioii  that  the  germa  fanned  part,  in  a  Ut«nt  stale, 
of  the  liTiag  tuBoes  of  the  Baimal  and  fegetable  stnictoi^  &om 
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tile  decomposition  of  wlitcli  tlioy  were  evolved  ;  and  others  have 
evcD  supposed  them  to  have  arisen  from  accideDtal  combioatioDa 
of  inorgauiu  elements.  As  yet,  howcvur,  aomQwhat  uf  the  same 
obscurity  hangs  over  their  origin,  as  envelopes  the  propagation 
of  the  Fungi ;  since  there  is  some  reason  to  believe  that  nniongBt 
tho  Polygafltrica,  iilso,  the  same  germ  may  be  developed  into 
di&rent  forms,  according  to  the  character  of  the  infusion  from 
which  it  derives  its  support.  But  these  Animalcules  arc  not 
confined  to  infusions  of  organised  matter;  they  are  found  in  the 
stagnant  waters  around  our  cities  i  in  the  waters  of  rivers,  har- 
bours, and  lakes;  and  even,  it  is  believed,  in  every  fluid  drop  of 
the  oi;ean.  From  their  minute  size  and  almost  universal  distri- 
bution, therefore,  we  cannot  doubt  that  they  aro  by  far  the  most 
numerous  living  beings,  which  exist  on  the  face  of  the  globe. 
Indeed,  from  the  calculations  which  wiU  be  hereafter  given 
(5  1 132),  it  would  appear  that  a  single  cup  of  water  may  easily 
hold  a  number  of  the  smallest  known  species,  far  surpassing  that 
of  the  whole  human  population  of  the  earth.  And  the  ideas 
we  form  of  their  present  amount  seem  iiiuaii  and  insignificant, 
when  we  contrast  them  with  those,  to  which  we  are  led  by  the 
contemplatioD  of  the  fossil  remains  of  those  of  former  epochs 
(§  1130). 

1115.     The    forms   presented  by  these  Animalcules  are  ex- 
tremely various,     la  some  wo  can  scarcely  detect  any  definite 
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shape ;  their  bodies  appear  composed  of  a  moss  of  gelatinous 
matter  without  any  solid  support,  which  may  project  itself  into 
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inc.  AhL'Agfa  most  of  tbe  P<jrgu(no  ban  tte  powa 
«f  frndj  iB'jv'tD'j  tfariMi^h  tLeir  natiTe  elemeaA,  hok  ooe^omaSj 
■tucli  tlu:[aB!:lTe«  f>  a  aolid  htat.  like  Polfpei ;  but  maar,  Skc 
tke  Hylra  »ai  S«a- AnfraaJU,  luire  tbe  power  cJ  occattOBiHj 
dtrtaidiiag  tbemeelTM,  and  go  in  searcb  of  a  new  field  fer  ike 
wpplj  of  tbeir  «'jracioiu  appetites.  Tbe  analt^  to  tbe  Potf- 
jninn.  t»  very  aUtm^y  marked  in  some  species,  bowerer ;  ia 
wlikb  we  nut  onlj  iibeerre  the  Aniraalcnles  attached  dmiif 
neariy  die  whole  of  life,  but  find  a  large  Dumber  aaeodated  into 
one  plant-like  structure.  In  almost  all  the  PoIj'gaBfariea,  ws 
find  tlic  txfdy  farainhed  more  or  less  abundantly  with  eiSa,  vluck 
serve  Tarious  important  purposes.  Sometimes  they  aro  oolj 
dijfpo^^l  around  the  moutti,  towards  which  they  produce  »  TOrtex 
of  tluid,  tliat  brings  a  supply  of  alimentary  particles.  WLeie  tbs 
digostivc  cavity  has  a  separate  tennioatioo,  this  also  is  nssallj 
frin;;ed  with  cilia,  by  the  action  of  which  the  particles  rejected 
arc  thrown  off  to  a  distance.  And,  in  many  of  tbe  higher  q»ecies 
not  enclosed  in  a  siliceous  envelope,  the  whole  body  is  beset  with 
rows  of  these  little  filaments ;  by  the  action  of  which  every  pos- 
sible variety  of  movement  seems  to  be  prodaced. 

1117.  The  name  Poly^ailriea  has  been  applied  to  these 
Animalcules  by  Ehreobcrg,  in  coDseqnence  of  his  belief  that 
they  poascaa  a  large  number  of  distinct  stomachs,  or  c&Tities  toe 
the  reception  and  digestion  of  aliment.  This  belief  is  founded 
(in  the  appearance  nhtch  many  of  them  present,  when  tbey  have 
been  allowed  to  remain  for  a  short  time  in  water,  in  which  finely 
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divided  particles  of  colouring  matter  are  suspended.  The  par- 
ticles are  observed  to  bo  clrnwo  towards  tbemoiitli,  by  tlio  action 
of  llie  cilia  witli  wliicli  must  of  them  arc  provided  ;  and  before 
lon^,  the  wbolo  of  the  transparent  body  is  seen  to  be  studded 
with  coloured  globules  of  au  uniform  size,  many  timet  larger 
than  the  separate  particles  themselves.  Sometimes  these  globules 
are  very  numerous,  amounting  to  more  than  one  hundred.  If 
two  kinds  of  colonring  matter  bo  put  into  tho  water,  ns  for 
instance  carmine  and  indigo,  separate  pink  and  blue  globules  will 
be  wph  in  tho  bodies  of  some  of  tho  Animalcules.  In  many 
species,  there  is  evidently  a  second  orifice  communicating  with 
tho  interior  of  the  body  ;  by  whicli  a  part  of  the  colouring  matter, 
and  other  substances  taken  in  by  the  mouth,  is  afterwards 
rejected. 

liI8.  From  tlicse  facts  it  has  been  inferred  by  Ehronberg, 
that  a  large  number  of  globular  cavities  exist  in  the  substanco  of 
tho  body,  into  wbich  the  food  is  received.  He  considers  thnt 
sometimes  these  communicate  only  with  the  mouth,  as  in  tho 
Monat :  but  that  in  general  they  are  lUTBiiged  along  an  intestinal 
tube,  into  which  they  open  by  a  short  neck.  The  course  of  this 
tube  he  infers  from  tho  disposition  of  the  coloured  globules,  rather 
than  from  any  more  distinct  indication  of  its  presence.  Thus 
in  the  Vorticflla,  he  thinks  that  it  returns  to  the  neighbourhood 
of  the  month  ;  whilst  in  Eadichji  and  J^'ueopfiri/s  it  tcrniinateg 
at  the  opposite  extremity  of  tho  body, — running  straight  in  the 
first  from  one  end  to  the  other,  and  in  the  second  making  two 
spiral  turns  in  its  passage.  He  does  not  affirm  that  he  has  ever 
distinctly  seen  food  passing  along  this  narrow  inteatiuo ;  or  that 
bo  has  been  able  to  trace  the  walls  of  the  globular  stouiaclis.  .iny 
Dioro  than  of  this  alimentiuy  tube,  when  they  aro  not  filled  out 
with  colouring  particles.  And  his  account  of  them,  therefore, 
can  scarcely  bo  regarded  as  free  from  doubt. 

1119.  The  views  of  Ehronberg  have  not  been  by  any  means 
universally  received  amongst  Naturalists ;  and  many  of  those 
who  have  paid  most  attention  to  the  structure  and  bahita  of 
these  Infusoria,  are  of  opinion  that  they  aro  vory  erroneous.  A 
kind  of  circulation  has  been  seen  to  bo  performed  by  the  globular 
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sad  Hwalloning  entire  the  bodies  of  the  Aiiinialciik'sncit  very  dis- 
similar to  thcmsclvce, — to  rocuire  whicli  tliD  entmnce  to  tlio 
JigMtive  cavity  haa  to  undergo  n  JiBtentinn,  tbat  very  tnucli 
altera  tlieir  geDcml  fonii.  In  one  genua,  Ntuiuta,  there  is  s. 
very  curioua  dental  apparatus,  Tor  the  prehenaioii  and  reductioa 
of  food.  This  consiat:!  of  a  sort  of  cone,  foraieil  by  a  largo 
number  of  diferging  flexible  bristle-liko  orgaD(>,  at  the  opes  of 
tvhicii  the  nioutli  is  pliiceJ,  wliilat  llic  boae  can  ho  projected  and 
expanded  an  as  to  ineloso  the  prey,  over  which  it  then  contracts 
by  the  approximatinn  of  theae  curious  teeth  ;  these,  although 
flexible,  appear  to  poeaess  coDBiJerably  firmnesiri. 

1121.  It  is  to  the  cilia,  also,  that  the  luuvemeiita  of  the 
greater  part  of  the  Animalcules,  which  freely  swim  through  the 
water,  ap])car  due.  These  movements  are  extremely  various  iu 
their  character  in  different  apeciea  ;  and  when  a  number  of  dia- 
aimibr  forms  are  ojjisemhied  in  one  drop  of  vsater,  the  spectacle 
is  most  entertaining.  Some  propel  thenisulvcs  directly  fur- 
wards,  with  a  velocity  which  appears  (when  thus  highly  magni- 
fied) like  that  of  an  arrow,  bo  that  the  eye  can  scarcely  follow 
their  tcovement;  whilst  others  drag  their  bodies  alowly  along, 
like  the  leech.  Somo  make  a  fixed  point  of  aonio  portion  of  the 
body,  and  revolve  around  it  with  great  rapidity;  whilst  others 
scarcely  preaeiit  any  apponraaco  oF  .ininial  motion.  Some  move 
fiirwarda  by  an  uniform  series  of  gentle  undulations  or  vibra- 
tions ;  whilst  others  seem  to  perform  consecutive  leaps,  of  no 
emnll  extent  compared  with  the  size  of  their  bodies.  In  short, 
there  is  no  kind  of  movement,  which  ia  not  practiaed  by  these 
Animalcules.  They  have  evidently  the  power  of  steering  clear 
of  obstacles  in  theic  course,  and  of  avoiding  each  other  when 
swimming  in  close  proximity.  By  what  kind  of  sensibility  the 
wonderful  precision  and  acciiraoy  of  their  tnovonicnts  is  guided, 
is  yet  very  doubtful.  The  general  surface,  in  tlioae  whose 
bodies  are  not  inclosed  in  a  firm  envelope,  appears  very  sus- 
ceptible of  impressioua.  No  organs  of  special  sensation,  however, 
can  bo  detected ;  except  certain  red  spots  observable  in  the 
bodies  of  many  species,  which  are  believed  by  Ehrenberg  to  ho 
eyes.     Thia  belief  reals  only  upon  an  analogy  which  may  very 
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pebbly  he  MfcaAA  Thete  tarn  he  little  do^t,  fc^ 
pMitUB  nd  their  mnihntjr  to  the  ndowlMed  vim 
the  eUw  neanit  albed  to  tfaem,  that  the  led  ipoto  <h  the  Med 
of  the  Botilen  (§  837)  naf  be  b>rir  nguded  m  tymt.  Bm. 
the  Mne  srgnnenta  bj  no  mcsai  bold  good  ia  ngvd  to  the 

112-2.  Lizht  baaontunlr,  however,  ft  oonaidaaUc  iaifer 
M  tbcM  IttfaMrU,  both  in  Rfard  to  tfaeb  fint  produetiuM, 
m4  thrir  nhwfineiit  moTemaitB.  It  haa  bera  fomd  tiuA  thff 
will  ■ppear  nnch  more  tpeedilr  in  sn  infoiiaa  i  i[n— ,J  to  l>£;bt, 
than  in  one  Becloded  rrom  it.  Bat  thete  are  aooie  ^wciea  which 
can  exiit  in  almost  total  darkneei ;  being  foand  in  the  recenea  rf 
the  deepest  miiwi.  And  it  is  farther  obaerved,  that  a  rsy 
powerful  light  ia  injnrioiui  to  them,  and  that  they  kA  to  avad 
it ;  thii  may  be  dae,  however,  to  the  heat  which  aceompanin  it, 
of  the  infloence  of  which  they  are  very  snaoeptible.  The  gnats 
nnmber  are  inatantaneoosly  killed  by  a  moderate  heal,  whidi 
acta  equally  upon  both  ova  and  adnlta ;  but  they  can  eappoct  it 
better  if  the  temperatore  be  niaed  gradually.  There  an  a  few 
■peciea  which  can  aapport  a  temperature  of  120'.  On  tho  other 
hand,  gold  \a  very  iDJurioua  to  these  Animalcules  ;  bnt  it  a^cta 
tho  adult  more  than  the  germ.  If  the  vrater  in  which  they 
exiit  be  auddeuly  congealed,  they  are  tuoally  killed  within  two 
hours ;  bat  thoy  are  at  first  ^le  to  develope  heat  enough  to 
prevent  the  frecsing  of  their  own  bodies,  as  appears  from  the 
■mail  quantity  of  water  which  remains  fluid  around  tbem.  If 
tho  congelation  be  gradual,  however,  they  retreat  beneath  the 
surface,  so  as  not  to  be  included  in  the  coating  of  ice ;  and  in  the 
winter,  therefore,  we  meet  with  them  juit  below  the  frnaen 
covering  of  the  waters  which  tbey  inhabit.  Even  if  they  an 
entirely  inclosed,  and  the  greater  part  of  them  destroyed}  it  is 
aolilom  that  one  or  two  individuals  do  not  remain, — the  egg> 
being  preserved  where  the  parents  have  perished;  and  from  these 
a  now  population,  as  great  as  the  previous  one,  will  speedily 
originate  (§  1123)  at  the  return  of  the  genial  warmth  wfaidi 
calls  them  into  active  life. 

1123,     Tho  presence  of   Oxygen   in   the   atmosi^ere,  with 
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wbicli  the  wAter  tlie^  inliabit  is  in  contact,  is  neceasory  to  tlio 
coctinued  life  of  Animalcules.  But  this  may  bo  in  very  sniall 
amouut.  Many  fiiccics  will  live  in  wtttfr  placed  under  tlit) 
receiver  of  an  air-pump,  from  wliicli  tUe  gri-ater  port  of  the  air 
lioa  been  removed.  Others  are  not  killed  for  a  long  time,  l>y  tlio 
interposition  of  a  etratuiii  of  oil  iH'twcun  the  water  and  the  air 
above,  Tlie  miiToscopic  obscrrer  vvell  kiiuws  thnt  he  can  keep 
moflt  kinds  of  Anim:ilculos  for  seveml  days  in  a  drop  of  water, 
flattened  between  two  pieces  of  glass,  so  tliat  it  is  only  in  con- 
tact witb  the  air  at  its  edges.  But  if  some  other  gas  be  euheti- 
tuted  for  atmospiieric  air,  a  positively  injurious  i^ffyet  results; 
when  B  veswl  was  three-parts  filled  with  water  coiitniniiig 
Animalcules,  and  the  remaining  fourtli  was  filled  witii  hydrogen, 
tliey  died  within  seventeen  hours. 

1124,  Animalcules  are  very  auseeptihle  of  tlie  influence  of 
Electricity,  A  spark  drawn  through  water  inhabited  by  them, 
usually  destroys  all  Ibose  that  happen  to  1>e  in  its  eurrcnt ;  and 
this  is  the  case  whether  the  Electricity  be  generated  by  an 
electric  machine,  by  a  galvanic  pile,  or  by  a.  ningnetic  appara- 
tus, provided  that  tlie  current  be  of  sufficient  intensity  to  decotn- 
posu  water.  Tliese  beings  are  also  readily  acted  upon  by  various 
snbstanceB,  which  are  soluble  in  water,  or  which  can  otherwise 
act  upon  them  in  a  fluid  form ;  but  the  auscejitibility  to  such 
inJlLiencee  varies  with  the  species.  Tlius  Animalcules  iidiabiting 
fresh-water  are  killed  by  a  aingle  drop  of  sea-water,  which  may 
nevertheless  be  full  of  other  species  peculiar  to  it.  AKhiIioI 
usually  destroys  the  inhahitante  of  fluids  to  which  it  is  added  even 
in  small  quantities ;  sugar  has  the  same  effect  on  many  species  ; 
and  strychnine  on  all  On  the  other  liand,  substances  whieb  are 
only  mechanically  suspended,  or  but  slightly  soluble  in  water, 
Bueb  as  arsenic,  appear  to  have  little  or  no  influence,  even  when 
tlieir  particles  are  swallowed  ;  and  calomel,  corrosive  sublimate, 
and  camphor,  are  not  fatal  until  some  hours  have  elapsed. 

1 1  25,  The  universal  presence  of  Animalcules  iu  fluids  cod- 
taining  organic  matter,  and  exposed  to  the  air,  joined  to  the 
suddenness  of  their  appear.ince  under  particular  circumstances, 
hae  led  to  the  belief  that  they  are  generated  by  the  decomposition 


546 


RKFItODITCTION    OP   POLTG&STIUC    ANIMALCULKB. 


lit  tUo  animal  or  vegetable  particles,  which  tlins  connsted,  u  it 
wcfp.  of  their  latent  germs.  But  this  hypothesis  ia  aaneeesfaaj 
to  account  for  tlic  phenomena  ortlinarily  obserred  ;  and  it  n 
inconsistent  viitii  ascertained  facU.  It  does  not  appear  that 
tUo  Polygoatric  Animalcules  are  usually  capable  of  retaining 
their  vitality  when  dried  up,  aa  some  of  the  Botirera  are  known 
to  do  (§  &5Q).  But  it  ia  unquestionable  that  their  ova  or  germs 
are  aiisceptlhle  of  this  treatment  without  injuiy;  and  in  this 
manner  tbey  are  probably  caniod  about,  m  the  fonn  of  mitnite 
particles  of  dust,  ready  to  devclope  thomselvca  in  any  spot  whicli 
may  afTonl  them  the  requisite  moisture  and  nutriment.  In  this 
respect  tliey  probnhly  resemble  the  Fungi,  whose  germs  are 
known  to  be  tlius  diffused  (Veoet.  Physiol.  §  50 — 64). 

1]SG.  The  extraordinary  powers  of  reproduction  possessed 
by  these  Animalcules,  will  fully  account  for  tlieir  rapid  mnlti- 
pliuation,  when  once  tlioy  have  obtained  the  means  of  develop- 
ment. Several  modes  of  propagation  are  observed  among  them. 
Not  tmrrequontly  wo  observe,  as  in  the  Fortieella  {%  1)28),  a 
reproduction  by  buda  developed  from  the  side  of  the  body,  as  in 
tho  Hi/di-a.  Tn  other  species,  again,  the  process  of  generation 
is  accomplished  by  the  separation  of  the  Irady  into  two  parts; 
the  division,  which  may  be  observed  in  several  stages  of  its  pro- 
gress, is  sometimes  transverse  (Fig-  G26,  /;),  Boraotiraes  longitu- 
dinal (c),  sonietimea  oblique.  In  other  tribes  propagation  take^ 
place  by  ova  or  germs  evolved  within  the  body  of  tlie  parent,  the 
grcatar  part  uf  whose  bulk  is  often  made  up  by  them.  By  these 
methods,  sometimes  employed  singly,  occasionally  in  combina- 
tion, a  single  individual  may  soon  become  the  parent  of  an 
immense  population.  Thiis  the  Paramecium  aurtlia,  if  well 
supplied  by  food,  has  been  observed  to  divide  itself  every  twenty- 
four  hours :  so  that  in  a  fortnight,  allowing  the  product  of  each 
division  to  multiply  at  tho  same  rnte,  16,384  animalcules  would  )>e 
produced  from  tlie  Eame  stock  ;  and  in  four  weeks,  2ti}!,435,4.^ti 
new  beings  would  result  from  a  continued  repetition  of  the  pro- 
eeaa.  But  this  animalcule  has  occiLsionalty  been  observed  to 
increase  with  much  greater  rapidity  ;  the  first  million  being  pro- 
duced  {according  to  calculaliim  bused  on  fair  data)  within  seven 
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days.  But  even  thi»  is  as  nothing  to  the  mora  recent  state- 
ment of  EhrenbiTg,  tlint  Home  species  are  sufficiently  fertile  to 
prniltiCB  in  four  days  140,000,000  from  a  single  germ  ;  a,  number 
BulRoicDt  to  comjioBe,  by  the  Aggregation  of  their  minute  siliceous 
ghielJa,  two  cubic  foot  of  solid  rock  like  the  Policrschiefer  of 
Bilin  {^  1132). 

1127.  The  cloMtiJieation  of  the  Polygnstrica  proposed  hy 
Elircnberg  is  principally  founded  on  his  views  in  regard  to  the 
alimenL-try  canal  ;  and,  antil  these  sbati  have  been  established,  it 
cannot  be  regarded  as  valid.  For  this  reason  it  seems  undesif' 
able  to  introduce  itfl  details  in  this  place  ;  but  n  few  of  the  more 
important  groups,  which  are  separated  from  one  another  by 
evident  characters,  may  be  here  noticed.  It  is  interesting  to 
remark,  however,  that  nearly  every  one  of  the  subdivisions 
founded  upon  the  arrangement  of  the  digestive  organs,  may  be 
furtlier  divided  into  two  groiips ;  one  characterised  by  the  pre- 
acnce,  and  the  other  by  the  absence,  of  a  lirm  envelope  or  slicnth, 
the  existence  of  which  becomes  evident  when  the  animalcule  is 
compressed  between  two  pieces  of  glass. 

1 128.  The  Monattn  constitute  the  smallest,  and  perhaps  the 
simplest,  of  the  Polygastric  Infusoria.  They  usually  present 
a  spherical  ibrm  ;  and  seem  like  moving  points  of  gelatinous 
matter.  They  swim  freely  and  with  activity,  apparently  by  the 
vibrations  of  a  sort  of  filament,  which  is  said  to  bo  tubular.  The 
number  of  coloured  particles  seen  in  their  bodies,  when  the  fluid 
in  which  they  live  has  been  tinged  for  the  purpose,  is  usually 
small ;  in  many  species  never  above  fear  or  six.  They  only  seem 
to  possess  one  orifice  to  the  digestive  cavity  ;  and  from  their 
extreme  minuteness  no  cilia  can  be  detected  in  its  neighbourhood, 
though  it  is  probable  that  such  exist  there.  Of  the  Animalcules 
included  in  this  family,  some  bare  a  tendency  to  aggregate 
tlicmselvcB  in  clusters  ;  and  it  ia  probable  that  those  which  thus 
unite  pass  the  earlier  part  of  their  lives  in  a  separate  condition. 
It  la  often  very  difficult  to  distinguish  the  Mimadt  from  the 
young  of  other  species,  which  they  much  resemble.  Where  a 
number  of  minute  gelatinous  points  are  seen  in  the  neighbour- 
hood of  clusters  of  larger  fonns,  they  are  probably  to  be  regarded 
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H  their  germs  in  a  state  of  develupment.  Tlie  Mooftdfl  prvp^ 
^te  botli  by  gubdiviBioti.  snd  fay  the  production  of  ova.  Tbv 
brmntakcy  place  eillicr  into  two  puts,  by  &  Iransreno  ]iiM  <l 
MpuatitiD  ;  (ir  intu  fuur  by  a  crossed  dii-iaioD. 

112U.  The  Dcxt  family  to  bo  noticed  is  tliat  whiob  contaiot 
the  I'oltox  and  its  allies.  Tlie  nature  of  tliesc  beines  wok,  mtil 
TVCi'DtIv,  quito  misunderstood.  Tiie  t'olpox  gloftaUir,  cocnniDlilir 
Itiund  in  ponds,  hoB  asplicneal  form  ;  nnd  its  diainrler  basmudi 
U  y^  of  &n  incb,  so  that  it  is  oneily  discovered  by  the  nnasmMcd 
vision.  This  sphere,  when  examined  with  a  high  tnagnifyhig 
power,  is  seen  to  cunsist  of  a  tliin  tranapareot  ppllicle,  studded  si 
rppilnr  inttrvuls  with  minute  green  spots.  Further  examina- 
tion makes  it  evident,  that  each  of  these  spots  ia  AD  iodividuiil 
aaimalcnlo  of  the  nature  of  a  Blonad.  From  every  one  of  tbtM, 
two  Blarnents  proceed,  which  pass  through  the  general  envelope^ 
and  vibrate  in  the  surrouniiin;^  fluid  ;  so  that,  the  whole  eur&M 
of  the  sphere  being  beset  by  tlieni,  it  ia  made  to  perfonn  very 
utive  movements.  It  is  usually  seen  rolling  over  and  over  like 
n  ball :  sometimes  spinning  in  the  same  place,  like  a  top ;  or 
gliding  along  smoothly,  without  turning  itself,  Sometimes  its 
millions  are  slow;  at  others  rapid.  The  general  envelope  it 
traversed  by  canals,  nhich  seem  to  connect  the  diScrent  iadtn- 
dnals  together ;  in  the  same  manner  as  the  Polypes  of  a  Sertit- 
liu-ia  {\  1056)  are  united  by  tlieir  common  circulation.  Within 
the  parent  sphere  may  generally  he  seen  other  globes  of  darks 
uolonr,  and  varying  in  number  from  one  or  two  to  twenty. 
These  are  young  formations  of  a  siinilarly-com pound  naturti 
They  appear  to  have  taken  their  origin  from  tlie  subdivision  of 
one  of  the  Alonad-like  helngs,  which  enter  into  the  composition 
of  its  parent;  and  for  some  time  thoy  remain  attached  to  it* 
iuDCT  wall.  They  afturwards  detach  themselves,  however,  and 
may  be  observed  revolving  in  its  cavity,  by  the  action  of  their 
t>wn  ciliary  filaments.  After  a  lime  the  parent  globe  bursu, 
and  tlio  young  ones  swim  forth,  and  speedily  undergo  the  tame 
changes.  Their  dark  colour  appears  due  to  the  closer  approxi- 
mation of  these  component  Monads  ;  the  transparent  jtoli/fiidom, 
for  so  it  may  aininct  he  termed,  being  developed  between  tlicm  at 
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a  Bubscijuent  time.  Not  unfrequently  a.  second  generation  may  t>e 
observed  witliin  the  glubvs  still  utmtaincd  in  tlic  p&rcnt  structure; 
and,  wit!)  a  goud  liglit,  a  third  generation  witliin  tliegc  ngjiin. 
Tiie  animals  of  tbis  family  do  not  always  form,  by  thi-ir  aggrega- 
tion, a  globular  stnicture ;  but  are  BometimeB  united  in  flat- 
tened cluHtcrs  of  various  fumis. 

1130.  Tbo  family  of  BacillariiB  is  a  very  interesting  one, 
since  it  includes  nearly  all  tliQ  Anlnialciiles,  whoso  fossil  remains 
(Fig,  627)  liave  yet  been  diacovered.  A  largo  number  of  tha 
species  composing  it  were  formerly  regarded  as  belonging  to  the 
vegetable  kingdom  ;  and,  even  now,  considerable  doubt  may  be 

entertained  as  to  the  claim  of  all  to  be  regarded  as  Animals. 
This  claim  scoma  to  rest  more  upon  thoir  general  organisation, 
than  npon  the  movements  they  exhibit ;  for  the  latter  ai»  very 
alight,  and  not  distinctly  referable  to  spontaneous  action.  In 
the  greater  number  of  species  of  thia  ordLT,  wo  find  tho  body 
inclosed  in  a  siliceous  sheath  of  considerable  firmness  ;  some- 
times, however,  the  unvclopea  are  aimply  momhranons ;  but  no 
other  mineral  matter  than  ailex  baa  ever  been  detected  in  them. 
Their  forms  are  extremely  various.  Slost  of  them  are  elongated, 
like  tho  Narkula.  whose  eiliceoas  sheath  has  somewhat  of  a 
prismatic  form.  It  has  six  openings,  two  at  each  end,  and  two 
in  tho  centre,  the  latter  being  the  largest.  Through  tho  latter 
it  would  appear  that  food  enters  the  body.  That  there  is  aQ 
internal  digestive  cavity,  is  made  apparent  by  the  nccnmiilation 
of  colouring  particles,  which  the  transparency  of  the  siliceous 
shield  allows  to  he  distinctly  seen.  Along  the  sides  of  the  body 
are  seen  dark  oi.isscs,  which  appear  to  ho  tho  organs  for  the 
evolution  of  ova ;  and  the  germs  are  said  to  escape  from  these, 
through  the  apertures  at  tho  extremities.  There  is  much  uncer- 
tainty, however,  as  to  the  vital  actions  of  these  beings.  Many  of 
them  have  a  tendency  to  aggregation  ;  and  thus  very  curious 
forms  result. 

1131.  The  VortuxHina  aro  a  very  interesting  family  to  the 
Microscopic  observer,  from  the  variety  of  their  forms  and  actions, 
and  from  their  great  abundance  in  moat  pools  in  which  vegeta- 
tion is  going  on.     The  ciliary  action  is  here  very  distinct  and 
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IM>««rfn) ;  ani)  Uio  AnimalealM  ibow  by  their  i wiil»  ■ 

jrrat  •iMOFptibiiitjr  to  exUntti  tmpfCMoai,  Tbiu.  (be  eoaoaM 
yor^edla  ( llg.  120,  a),  whieh  dooton  RHud  tlie  italka  of  doA- 
wand,  ta  ninuUy  UtMhad  by  a  long  pednnrle,  which,  wfam  4k 
ftni'nal  ia  ai'eking  fur  Ita  [itv]'  hy  the  TibratioD  or  ita  cilia,  aeefni 
M\j  exXettAvA,  and  almfnt  |iut  on  tIioetr«tcli.  But  if  the  atags  of 
tlio  miacroacoiMr  Ira  Rmanly  tB[>{>ei],  the  Animalcule  i«  ana  ta 
vontrut  ita  pixlnnrlc  miil'li'iily  :  ttnA  it  art«rwanli  alowty  rxtcadi 
it  wbon  free  from  uUnn.  In  tlit^  Sunl'jr  (Tnitapet  VortJcdla), 
wbleh  U  una  nf  tha  lar^nt  of  llm  Polygutnca,  the  bod^  is  itaeU 
proIon|[<Hlt  anil  attacbod  at  ita  buia.  In  general  theaa  Aoinnl- 
oulea  bB*D  the  powin'  of  acparating  tbcmaclvca  from  tltoir  aUaeb« 
tnaiit,  rctrnolinfj  tlic  fnot  irito  tlie  body,  »o  tbal  no  appeamiei 
of  a  |i('<]un(^l"i«  mnu  ai>il  tlirn  awiminiiig  (rtdy  inttearcli  of  ■  new 
point  111  which  U>  fix  tlii'imwlvca.  Some  i>f  Iheui  produce  bodi 
friitn  their  aidcB,  liko  the  Hydra  ;  and  others  nmltiply  by  imh- 
diviiiun.  Ibitlj  thoae  procoHCS  take  place,  II  the  temperature  ha 
([cnlal,  and  the  aiiimala  bo  well  luppliod  with  food,  vntlt  gfMt 
rapidity.  Hy  the  older  ohscrrora,  those  wliicli  were  aMvi 
diiriii({  their  clmngr',  and  whnso  form  was  thus  very  differml 
friini  till-  iiiii'  nminlly  obwrvui!,  as  hIm)  lliose  that  were  seen  in  their 
uiiBtlaclii<d  iiiiiiililioti,  wcTti  rcgitrded  as  dislintt  species.  Errors 
of  tliia  hind  have  huun  hy  no  meana  uncoinmou  in  Natural 
Ilislriry,  nnd  will  nlwnys  \k<  committed  whilst  observers  are 
rontciit  witli  (ho  torsory  inspcclion  of  external  forms,  and  do 
nut  mnko  tlio  diangcs,  which  those  forms  may  undergo  in  the 
progrcM  of  life,  nn  object  of  special  study.  In  some  genera 
bclonginjj  to  this  group,  we  observe  the  stalks  of  a  noniber  of 
indit  iiliiaU  prociirdiiig  from  one  common  stem  ;  and  sometimea 
tliiii  rntnifji's  nnd  subdivides,  so  as  to  exhibit  a  completdy 
nrliurvscuiit  fonii,  analogous  to  that  of  the  Polypifera,  The 
circuliiir  nrrnngcnicnt  of  the  cilia  nronnd  tlio  mouth,  and  the 
mode  iti  which  these  organs  arc  employed  in  obtaining  food,  has 
occniiiimod  the  I'orlienl/ii}  and  the  Wheel- Animalcules  ti  be  eon* 
ftiiindud  together. 

1 1 33.     The  almost  universal  diffiision  of  this  class  of  Animal- 
ouk's  is  not  the  lunst  nstonigliing  part  of  their  history.     There  is 
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scarcely  aay  situation,  in  wliicli  wo  cannot  find  some  traces  of 
tlieir  exiatcnce.  AUhoiigh  they  may  bo  fuiind,  with  the  most 
certainty,  in  inflleions  of  dceotn posing  nrgnnisod  matter  (wlionoe 
tlieir  nomo  Iitfiuoria  is  doriveU),  they  are,  as  already  stated, 
diffused  in  greater  or  Icsa  degree,  through  almost  all  tlio  fluid 
mosses  upon  the  earth's  surface ;  and  thus  the  animalcules  found 
in  Hucli  infusions,  may  ho  regarded  as  but  a  minute  specimen  of 
those  at  present  existing  in  the  waters,  which  cover  so  large  a  por- 
tion of  our  globo.  But  they  ore  not  confined  to  a  fluid  medium. 
Tiiere  are  many  species  whose  natural  habitation  is  mud  ;  and 
others  wliicli  aggregate  togetlicr  in  masses,  so  as  themselves  to 
,form  a  kind  of  earth,  which  only  requires  a  moderate  amount  of 
moisture  to  preserve  them  alive.  The  extraordinary  diacoveriei 
of  Ehrcoberg,  presently  to  be  mentioned,  in  regard  to  the  exist- 
ence of  the  remains  of  Polygastrica  in  a  fossil  state,  led  him  to 
make  n  Beries  of  experiments  upon  their  production  in  this 
curious  condition  ;  and  he  has  fully  succeeded  in  manufacturing 
lieiiig  earth,  in  large  quantities.  This  corresponds  precisely  with 
the  Tripoli  which  occurs  as  a  mineral  in  large  beds,  and  winch 
is  important  to  Man  from  its  use  in  the  arts ;  and,  according  to 
Ehrenhcrg,  a  small  rise  in  the  price  of  TripoU  would  makeit  worth 
while  to  manufacture  it  from  the  living  animals,  as  an  article  of 
commerce.  There  ore  many  species  which  are  capable  of  main- 
taining a  torpid  existence,  in  earth  dried  up  by  the  summer  sun  ; 
and  they  are  thus  raised  into  the  air,  in  countless  myriads,  in 
the  form  of  the  most  finely-divided  dust.  Perhaps  if  received 
into  a  moist  atmosphere,  they  may  even  revive  and  grow  under 
these  circumstances ;  for  they  are  sometimes  deposited  again  in 
large  masses.  In  16879  a  great  quantity  of  a  black  paper-like 
substance  Fell,  witli  a  violent  snow-storm,  from  the  atmosphere 
in  Coarland,  A  portion  of  this  substance,  preserved  in  the 
Berlin  Museum,  has  been  microscopically  examined  by  Ehren- 
berg  :  and  has  found  it  to  consist  entirely  of  an  organic  mass  of 
Con/crea,  matted  together,  and  including  twenty-nine  species 
of  lufuBoria,  all  of  which  occur  in  the  neigliboiirhood  of  Berlin. 
It  is  not  unlikely,  however,  that  this  mass  was  originally  formed 
at  the  surface  of  a  mareli,  and  was  raised  altogether  hy  a  storm  ; 
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■inee  othen  of  nmikr  oluLractcr  lisn-  been  loaaA  in  ni^  ntiu- 
tjona.  One  of  tliue,  formed  as  n  green  alime  on  the  anr&ee  gf 
rtignMtt  water  oovering  a  meadow,  deponted  itwlf  wbea  Ibc 
water  was  slowl;  let  off;  and  it  then  became  quite  ooloarien, 
rMombling  wliito  dressed  gtoTe-lcatlier,  whence  it  receired  IIm 
name  of  "Meadow  leather."  When  examined  with  the 
mieroao<)|i«  it  was  found  to  consist,  like  the  Meteoric  Pajier,  of 
Cmferta,  intermixed  witli  the  siliceous  remains  of  In/mona 
of  varitnis  kinds.  A  similar  maee  of  greater  extent  and  thiek- 
nnt,  waa  recently  found  coveringthe  ground  after  an  inundatioii, 
BOtf  Sabor  in  Siberia.  Tlii»  extended  over  a  surface  of  seveni 
hundred  ugiiare  foot,  and  vraa  of  a  consititcnct  resembling  flannd. 
It  consisted,  liku  the  Meteoric  Paper,  and  Meadow  Leather,  of  a 
matted  masi  of  Cimjervm,  interwoven  with  fifteen  species  tl 
Infuwria,  and  ■ome  shcills  of  the  Daphnia  (water-flea). 

1 1 3.3.  It  \a  in  considering  tlie  accumulations  of  these  remains, 
however,  which  have  taken  phico  in  successive  ages,  and  whldi 
have  oomo  down  to  us,  sometimes  in  the  form  of  large  distinct 
beda,  sometimea  as  constituents  of  others,  that  we  are  the  most 
impressed  with  the  vast  nmouDtnf  animal  \\(i:,  to  which  they  owed 
their  origin.  Even  the  nccumulatiuns  of  thla  nature  which  SK 
at  present  tn  progres)  of  formation,  startle  us  by  their  magnitude, 
when  we  consider  the  extreme  minuteness  of  the  organised  atnietures 
of  which  they  are  composed.  Eiirenberg  states  that,  in  the  Public 
Gurdt-n  ftt  IWlin,  workmen  were  employed  for  several  days  in 
removing  in  wliet'l barrows  masses  of  earth,  which,  on  examina- 
tion, were  found  to  consist  entirely  of  In/usoria  already  becoming 
fiMaili»>il.  TliGne  had  probably  lived  and  increased,  much  in  the 
wndition  in  which  their  remains  were  found.  In  other  instances, 
a  dopoait  of  mud  is  taking  place  at  the  bottom  of  lakes  and 
marshes  containing  the  living  animals  ;  and  thus  an  acQuranlation 
is  going  on,  which  will  possess  something  of  the  laminated  stine- 
tiiro  exhibited  in  all  masses  slowly  deposited  in  water.  Of  this 
fact,  abundant  inataDacs  are  related  by  Ehrenbcrg  as  occurring  in 
various  parts  of  Earope.  Such  a  deposit  has  also  been  found  by 
Professor  Bailey  at  West  Point,  New  York,  at  about  a  foot 
below  the  Burfacu  of  a  peal  bog  -,  it  was  eight  or  ten  inches  tliick. 
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and  probalily  several  hundred  sqaore  yards  in  extent;  and  it 
WHS  wholly  made  ap  of  the  siliceous  ebields  of  Bueil/arice.  A 
similar  deposit  lias  been  recently  ditvovcred  by  Dr.  Drummond 
in  Ireland.  The  uutlior  lias  seen  water,  brou^lit  from  a  lake  in 
the  iislaud  of  St.  Vincent,  crowded  with  the  bliields  of  races  of 
Naeiciilte  at  present  inliabiting  it ;  and  a  thick  layer  of  mud, 
which  i>  being  deposited  at  the  bottom  of  the  lake,  is  ftlmost 
entirely  composed  of  them. 

1134.  Some  spociea  of  theae  Animalcules  especially  prefer 
waters  iiupregnatBrl  with  iron  ;  and  have  the  power  uf  separating 
the  metal  from  its  solvent,  and  incorporating  it  into  their  own 
stnicturcB.  Hcnco  originates  a  soft  yellow  ochreous  substance, 
called  Marsh  Ochre  or  Rteadow  Earth,  whith  is  found  in  large 
quantities  every  spring  in  tlie  marshy  neighhourhood  of  Berlin, 
covering  the  bottom  of  ditcher,  and  the  hollows  left  ly  tlic  foot- 
steps  of  animals.  The  iron  may  be  separated  from  the  siliceoua 
shields  of  these  Animalcules,  which  retain  their  form  after  it  has 
been  extracted  ;  and,  after  the  death  of  the  Animalcules,  the 
iron  forms  a  nucleus,  to  which  more  is  attracted  from  the  solution 
in  which  they  have  lived.  Similar  ferruginous  and  siliceous 
remains  of  Infusoria,  have  been  found  in  oclireoua  substance* 
brought  from  the  Ural  mountains  and  fi-om  New- York  ;  and 
also  in  a  yellow  eartliy  Bubstancc  formed  on  the  surface  of  the 
mineral  water  of  the  aalt  works  at  C'olborg,  which  is  used  for 
iron-colour  in  house-painting.  These  discoveries,  therefore, 
open  an  immense  field  for  inquiry,  into  the  constitution  of  the 
larger  beds  of  ferruginous  matter,  dejmsitcd  at  former  periods, 
going  back  from  those  which  are  known  as  bog-iron-ore. 

1 133.  Orthe  more  recent  among  such  deposits  of  those  Infu- 
sorial exuvjoe,  as  may  be  regarded  as  fossil,  are  those  of  the 
Beri/hmehl,  which  is  found  in  flmall  mosses  in  various  parta  of 
Europe,  and  consists  of  a  kind  of  siliceous  earth  mixed  with 
animal  matter.  On  account  of  its  nutritious  qualities,  this  has 
been  employed  as  an  orticlo  of  food,  especially  in  Sweden,  where 
it  is  very  abundant  in  some  localities.  When  microscopically 
examincrl,  it  is  found  to  he  entirely  composed  of  the  remains 
of  animalcules,  the  siliceous  shields  of  which  inclose  the  origi- 
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nnlljr  soft  tiame  of  tho  butly  in  a  dry  stftW.  By  ^jMittiig  tlii* 
sabetaDce  to  b  wUilc-lioat,  ibe  Miima]  autter  is  drivea  off.  mi 
the  delicate  eiliceous  shields  are  obtained  in  a  pcrroctly  unalUvtd 
8UI«.  By  thb  process  it  is  found  tliat  about  25  per  cent,  of  dij 
animal  matter  ia  contained  in  the  earth.  In  some  of  these  eol- 
lectiona,  the  animalcules  are  of  large  sise,  thwr  sQiceous  shield* 
nieasuriog  aa  much  as  y-„Vo  **f  *"  ""^  '"  lengtli.     lo  the  oldci 

strata  of  the  tertiary  ibnnattOB 
more  ^xtenmTu  dcpOMta  tn 
found.  One  of  llie  moet  tt- 
markable  of  thcso,  is  tint  which 
is  ternic-d  tli«  P«iitneAi^ 
(p'jlisUing  elaU:)  of  Bitin ;  thit 
BQiiplics  the  tripoU  used  by  arti- 
eans  in  metal  for  polisbiog  tlicir 
work,  and  also  tho  fiup  sand 
employed  to  form  moulds  for 
casting  small  artii^let  of  Berlin  iron.  For  these  purposes,  Ebrea- 
berg  estimates  its  consumption  in  Berlin  only,  at  bom  50  to  60 
cwt-  yearly.  This  deposit  occupies  a  surface  of  great  extent, 
probably  the  site  of  an  ancient  lake,  and  forms  slaty  or  lamtiutfd 
strata  of  fourteen  feet  in  thickDea*.  It  ia  nlmoet  entirely  com- 
posed  of  an  aggregation  of  the  siliceous  shields  of  one  of  tlia 
minute  forms  of  fossil  Infusoria,  the  GaUlonelia  Ji$tant,  Tho 
length  of  one  of  these  is  about  j^^  of  ahne,  which  is  about  i-  of 
the  thickness  of  a  haman  hair.  About  23  millions  of  animalcuUe 
are  contained  in  a  cubic  line  of  the  Polierschiefer,  and  41,O00 
milliona  in  a  cubic  inch.  A  cubic  inch  of  the  PolierochieCtf 
weighs  220  grains  ;  and  thua  1B7  millions  go  to  a  grain  ;  or  the 
siliceous  shield  of  each  animalcule  may  be  regarded  aa  wdghing 
about  the  rj-rm'.-irn-,,  ^  of  a  grain.  The  minuteness  of  these  h 
surpassed  by  that  of  tlio  Animalcules  of  the  Marsh  Ochre,  which 
are  only  i  „'ii  „-  of  a  line  in  diameter,  j-J-p  part  of  the  thickness  of 
the  human  hair,  I  of  the  lUameter  of  a  globule  of  the  human 
blood.  A  cubic  line  of  such  animal  iron-ochre  would  thus,  in 
the  same  proportion,  contain  1000  millions,  and  a  cubic  iiieli 
upwards  of  1 ,000,000,000,000  of  living  beinga 
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113G.  Tn  the  PolierBcliiefur  aro  found  liard  nodules  of  an 
Opaline  character,  wh!c)i  are  protty  obyiouslj'  composed  of  tlie 
siliceoiia  shields  of  GuiUoncUw,  united  together  by  an  inorganic 
cement,  fomied  hy  t)io  partial  solution  of  some  portions  of  the 
miLsa, — juat  in  the  same  manner  aa  compact  limcatones  may  ba 
formed  by  thoBoHdificfttion  of  coral-eand  (^  1105).  By  tlie  aimi- 
larity  in  the  cliaracter  of  tliese  nodules  to  the  Semi-opal  of  older 
fnrmations,  Ehrenberg  was  led  to  examine  various  specimens  of 
this  mineral ;  and  he  has  auccoodod  in  obtaining  distinct  organic 
remains  of  animalcules  from  their  interior ;  so  that  it  is  probable 
that  its  nodules  have  been  entirely  composed,  like  those  of  the 
Polierschiefer,  of  the  siliceous  remains  of  Animalcules,  which  have 
subsequently  undergone  a  partial  mctamorphosia.  In  the  white 
and  opaque  bands  of  Chalk  Flints,  he  haa  also  found  spherical 
bodies,  which  he  considers  to  be  of  organic  origin  ;  these  are 
especially  abundant  in  the  white  siHot'ous  crust  which  forms  tlie 
exterior  of  the  flints,  and  in  the  mealy  siliceous  powder  some- 
times found  within  their  cavities.  As  the  same  flints  often 
exhibit  remains  of  the  iitnioture  of  Sponges,  it  would  not  seem 
improbable,  that  the  Animalcules  may  have  been  drawn  into  the 
canals  of  the  Sponge  whilst  alive,  and  may  have  thus  been  im- 
bedded within  it.  It  is  not  a  little  interesting  to  remark  that, 
whilst  the  microscopic  contents  of  more  recent  strata  are  all  fresh- 
water Infusoria,  those  of  the  chalk  are  spi'cies  which  must,  or  at 
least  can,  live  in  the  waters  of  tho  ocean.  It  is  also  a  curious 
and  important  fact,  that,  of  about  eighty  species  of  fossil  Infu- 
soria, discovered  in  various  strata,  almost  half  are  species  which 
still  exist  in  the  waters ;  and  thus  thc*e  forma  of  life,  so  long 
overlooked  as  invisible  specks  of  brute  matter,  have  a  constancy 
nnd  durability  through  the  revolutions  of  the  earth's  surface, 
which  is  denied  to  animals  of  more  conspicuous  size  and  higher 
organisation,  the  continuance  of  whose  existence  depends  upon 
a  greater  variety  of  favourable  conditions. 


CHAPTER   XXVI. 


OF  THE  CLASS  OF  PORrFERA. 


h'l^.uM.— Snunt. 


1137.  The  lowest  of  the  classes  usually  comprebendod  umjir 
the  Radiated  type,  ie  one  whose  cl^tu  to  a  place  in  the  Animal 
Kingdom  muBt  bo  n>garded  as  very  cloiibtful.  Not  only  is  the 
roilialed  ilisfuinition  of  paxta  alt'igetlici  wanting,  but  even  that 
definitenera  of  fonn  ia  absent,  whirh  bo  peculiarly  distingaiihn 
the  higher  groups  of  Animals  from  themembora  of  tbe  Vegetable 
Kingdom.      The  absence  of  diarac- 

tcri»tic  strueture  docH  nut  extend  to 
esterual  form  alone  ;  it  is  equally 
remarkable  in  the  internal  arrange- 
ment of  tbe  part^,  of  which  these  beings 
are  composi^d.  There  ia  no  Htdnmcli 
or  digesliye  cavity  for  the  reception  of 
food, — DO  nerTouB  system  or  organs  for 
Bennatinn  or  locomotion, — and  nothing  beyond  tbe  very  simplest 
apparatus  for  reprodnction.  In  tlie  vital  actions  performed  by 
tlipso  beings,  there  is  nothing  distinctly  charactcristio  of  an 
Animal  nature.  No  movoments  can  be  observed,  either  in  the 
whole  structure,  or  in  portions  of  it  ;  neither  is  there  any  indica- 
tion of  the  pusseBsion  of  scnaibility.  In  fact,  the  only  obcwa* 
vital  action  wliich  can  be  observed  in  their  ordinary  state,  is  ■ 
movement  of  fluid  through  their  channels )  and  this  does  not 
difler,  except  in  rapidity,  from  what  may  be  eeen  in  Plants. 

1138.  There  can  be  little  qutBtion,  then,  that  if  the  Cbw 
PoRIPEBA,  coneiating  of  tbe  Sponges  and  their  allitw,  is  to  fa* 
ranked  in  tbe  Animal  creation,  the  loweat  pltco  in  the  scale  is 
justly  assigned  to  it ;  since  the  beings  whith  it  contains  exhibit 
so  few  indications  of  any  but  ort/ank  life,  that  it  has  been, 
and  perhaps  still  may  be,  doubted,  whether  they  should  not 
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ratber  bo  assigned  to  the  VegetFLtilc  Kingdom.  Perbnpa  the 
strongest  argument  for  their  Animal  natuic,  is  to  bo  found  in  the 
resemblance  of  their  structure  to  n  part  of  thiit,  which  conBtitutea 
beings  whoso  animal  character  ia  undoubted.  Tho  group  of 
Ateymia  (§  1087)  conaiata  of  Sponges  witli  Poljrpe-moutha ;  and 
in  the  growth  of  theae  structures,  the  spongy  mass  ia  firat  formed, 
the  polypes  not  appearing  until  a  subsequent  period.  The 
Bubstante  commonly  known  as  Sponge  is  in  reality  but  tho  frame- 
worlc  or  skeleton  of  the  being  in  its  Hving  state.  Wbuu  growing 
beneath  the  waters  it  inhabits,  this  framework  is  covered  by  a 
living  flcab,  which  not  only  envelopes  its  exterior,  bnt  lines  all 
tlio  canals  that  ramify  through  ita  aiibatanci:.  Tliia  enveloping 
flesh  is  ao  extremely  soft,  as  to  drain  nway  when  the  mnxa 
is  removed  from  the  water,  like  the  white  of  an  egg,  or  the 
vitreous  humour  of  the  eye  ;  bence  ita  existence  waa  for  a  long 
time  overlooked,  and  the  mode  in  which  the  harder  texture 
grows  was  not  at  all  understood.  It  is  principally  to  the  obaer- 
vations  of  Dr.  Grant  (which  have  been  confirmed  by  other 
naturalists),  that  we  owe  the  elucidation  of  tho  real  character  of 
the  spongy  stnicture,  and  of  its  concern  in  the  actions  performed 
in  the  living  state. 

1139.  When  wo  examine  the  exterior  of  a  piece  of  common 
Sponge,  wo  observe  that  it  ia  covered  with  minute  orifices  or 
porei  (whence  the  name  whicb  has  been  given  to  the  class), 
thickly  aet  together ;  and  that  larger  openings  are  disposed  at 
intervals  amongst  these.  If  these  larger  orifices,  or  tenlx,  be 
traced  into  the  substanee,  it  will  appear  that  they  are  the 
mouths  of  canals  or  vessels  which  ramify  through  it ;  these  have 
definite  walls  formed  by  tho  firm  tissue  of  the  sponge,  but  per- 
forated with  a  large  number  of  orifices,  connecting  them  with 
the  spaces  that  lie  between  their  netrwork  of  branches.  The 
pores,  on  the  other  hand,  open  into  a  less  regular  arrangement  of 
sraall  tubes  and  cells,  of  which  tlie  spongy  mass  is  principally 
composed.  These  spaces  ore  produced  by  tho  interlacement  of 
the  fibres  that  form  the  solid  framework;  they  communicate 
with  one  another  throughout  the  moss  ;  and  the  canals  seem  to 
take  their  origin  from  the  midst  of  them,  arising  by  smiUl  tubes 
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which  unite  iDto  larger  ones,  and  these  again  meeting  to  form 
the  wide  channob  which  terminate  in  the  vents.  If,  kfler  making 
such  nn  exnmination  of  the  structure  of  the  8pon^,  we  tttt  a 
small  portion  of  it  into  frftg'mentfl,  its  fibrous  nature  becomes 
TCiy  apparent.  If  wo  euhmit  tlieso  fragments  to  alow  magnify- 
ing power,  it  is  perceived  that  tlicy  form  a  complete  network, 
inosculating  with  euh  other  in  every  direction.  Bj  applying  a 
higher  power,  it  is  ascertained  that  they  are  of  tubular  Btructnre. 
In  the  Common  ■S/'on^'',  the  whole  framework  ie  composed  of 
these  tubular  fibres,  which  in  eome  parts  are  set  very  closely 
together,  whilst  in  others  they  are  loosely  arranged.  They  con- 
fiiat  entirely  of  an  organic  terture,  rather  approaching  the  homy 
substance  of  Animals  (ns  is  made  evident  by  the  smell  emitted 
on  bnraing  it),  than  anything  which  we  meet  with  in  the 
Vegetable  Kingdom ;  and  it  is  to  their  ela.sticity,  that  the  Sponge 
owes  those  properties,  which  make  it  ao  useful  to  Man. 

1140,  In  other  forms  of  the  group,  however,  spicula  of  earthy 
matter  are  disposed  amongst  tbesc;  which  add  to  the  firmneea  of 
the  structure,  and  diminish  its  elasticity,  according  to  the  amount 
in  which  they  arc  present.  These  apicula  are  in  some  instances 
composed  of  carbonate  of  lime;  in  others  they  consist  of  pure  silex; 
and  their  form  varies  according  to  the  material.  The  earthy 
Bpicnla  are  disposed  at  intervals  through  tlie  whole  mass ;  bat 
they  are  especially  abundant  in  the  neighbourhood  of  the  canals, 
and  around  the  external  oriGces,  both  of  these  and  of  tho  pores. 
In  fact  each  of  these  orifices  is  strengthened  hy  a  regular  frame- 
work of  spicula  disposed  around  it ;  and  a  high  magnifying 
power  enables  us  to  see,  that  across  the  entrance  to  tho  pores, 
there  is  also  a  very  delicate  raenihrannus  network,  which  acts  as 
a  filter  or  sieve,  preventing  tho  entrance  of  improper  particles 
along  with  the  fluid  which  is  drawn  in  through  them.  In  many 
instances,  the  sharp  ends  of  the  spicula  project  &om  the  surfiice 
of  tho  Sponge,  as  if  for  its  defence. 

1 141,  When  Sponges  aro  examined  in  their  living  state  and 
natural  condition,  a  constant  and  rapid  stream  of  water  ie  seen 
to  issue  from  the  larger  orifices  or  vents.  This  stream  ie  made 
apparent  by  the  movement  of  the  minnte  particles  contained  in 
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it,  and  b}'  the  disturbance  of  thoae  wliich  may  be  flouting  in  tlie 
HuiToundbg  fluid.    On  the  other  hand  it  is  easily  made  apparent. 


Fii»,  &iB, — SnrrwH  or  Ltvwo  Bmjrbjr. 

that  water  U  aa  constantly  being  imbibed  through  the  minute 
pores ;  and  tbat,  after  traveTsing  tho  smaller  cavities  of  the 
spongy  fltructurij.  it  finds  its  way  into  tbe  canals  through  wIul-Ii 
it  is  expelled.  Some  such  absorption  must  take  place,  to  supply 
the  fluid  incessantly  discharged  through  the  vents.  It  is  im- 
possible to  assign  a  cause  for  this  movement;  no  cilia  have  been 
discovered  in  any  part  of  the  adult  animal ;  and  the  tissui^s  are 
altogether  possessed  of  so  little  contractility,  that  it  is  difficult  to 
suppose  the  fluid  propelled  through  the  tubes  by  any  mechanical 
influenco  on  their  part. 

1 142.  Tlte  nutrition  and  growth  of  the  Sponges  appear  to 
depend  entirety,  then,  ou  the  water  which  enters  the  pores,  on 
the  substaucee  which  it  holds  in  solution,  and  on  the  minute 
particles  suspended  in  it.  Tlie  entrance  of  any  but  tbe  smallest 
solid  Buhstauces  is  ]ircvented  by  the  network,  which  bos  been 
described  as  stretching  over  the  pores.  From  these,  and  fnun 
the  water  itself,  the  animal  tissue  appears  to  derive  the  materials 
of  its  nourishment ;  and  the  siliceous  and  calcareous  aubstanoes 
must  be  separated  by  it,  from  tho  state  of  solution  in  which  tbey 
exist  in  the  surrounding  fluid.  When  the  large  quantity  of  this 
fluid,  which  passes  through  the  canals  of  the  Sponge  in  a  i^hart 
time,  is  taken  into  consideration,  it  is  not  difficult  to  account  for 
the  derivation  of  these  ingredienta  from  it ;  although  lliey  often 
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ezut  ID  suet]  mmute  proportioD.  as  scarcely  to  be  recognised  by 
ttie  cLemiat.  Not  only  does  tliia  circnlBtioa  of  fluid  answer  the 
purposes  of  Dutrition,  but  it  is  Eubacrviunt  also  to  tbe  process  of 
excretion.  On  watching  the  currents  of  water  that  issue  from 
tlie  vents,  it  is  obwrved  that  minute  flocculent  particles  are 
incessnntly  dotaclied  and  carried  out  by  them  ;  theae  appear  u 
if  they  were  the  reaiJue  of  (ligcBtion,  or  polliclea  eicrettjd  from 
iho  body  and  thrown  off  from  the  surface  of  Iho  internal  cauale. 
Sonietiiues  the  venta  are  a)l  on  one  side,  whilst  tbe  absorbent 
porea  are  on  the  other ;  and  in  one  interesting  species  of  a 
bottle-like  forni,  the  Leuconia  comyrctia,  the  pores  arc  entirely 
situated  on  the  outside,  and  the  vents  on  tlie  interior,  ho  that  a 
single  conatant  and  rapid  current  of  fluid  proceeds  from  tho 
month,  whii^b  ia  contracted  into  rather  a  narrow  oriGee. 

I1-13.  Tliis  nioTeiDcnt  of  fluid  througli  their  tisane  seems 
to  bo  aliDofit  the  unly  action,  that  proves  the  exislanoe  of  life  in 
theae  simple  beinga.  No  obvious  contraction  can  be  perceived 
when  they  are  touuhed  or  irritated.  They  may  bo  punctured  ot  cut 
with  shsjp  iDstrumenta,  pierced  with  red-hot  wires,  or  torn  into 
fragments;  and  yet  no  change  of  form,  or  other  evidence  of  sensi- 
bility, can  be  perceived  in  them.  The  parts  which  are  unimpaired 
will  continue  to  present  the  same  phenomena  as  before;  and  no 
injury  Booms  to  have  any  influence,  beyond  the  portion  imme- 
diately afliscted  by  it.  Nuvertheleas  aomo  observers  maintain  that 
a  shock,  affecting  the  whole  mass  alike,  does  produce  an  evident 
effect  upon  it.  This  has  been  particularly  noticed  in  tho 
Spon^Ua,  or  Itiver-sponge.  When  allowed  to  fall  into  water 
from  tlio  height  of  a  few  inches,  or  when  the  stage  of  the 
miBcroscope  is  struck,  tho  tubular  prolongations  on  which  tho 
vents  arc  situated  contract  very  sensibly,  until  the  orifice  is 
nearly  closed,  and  projects  but  slightly.  It  has  also  been 
noticed  that  these  projecting  ori6ceB  vary  considerably  in  their 
form  at  different  times,  even  within  short  intervals,  and  when 
no  external  cause  has  influenced  them.  Somo  Naturalists  state, 
moreover,  that,  although  no  sensible  contractions  and  dilatations 
i-an  be  iccn  in  the  whole  m.'kss,  a  peculiar  sensation  isfdt  when 
the  hand  is  plocud  upon  a  specimen  still  under  water.  Tliis 
sensation  is  of  a  tingling  character,  and  appears  due  to 
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movement  in  the  individuni  particlea,  of  which  the  flesh  of  tho 

Sponge  ia  composed. 

1 144.  The  S/xniget  may  be  multiplied  by  artificial  diviainn  ; 
each  portion  then  becoming  a  new  indiTiduol,  like  the  seps- 
rntcd  buds  of  Plants.  But  no  such  division  appears  to  occur 
in  their  natunit  state  ;  and  they  are  rcprodnced  by  tlie  Bepora- 
tion  of  minnte  spore-like  bodies  from  the  gelatinous  portion  of 
their  tissue.  This  procesB  takes  place,  in  tho  species  of  our  own 
coast,  at  the  earlier  part  of  winter.  At  that  period,  the  little 
reproductive  bodies,  or  gimimulei,  first  appear  as  minute  opaque 
yellow  points,  irregularly  distributed  in  the  substance  of  the 
body,  and  usually  at  a  distance  from  the  surface.  As  their 
development  proceeds,  they  become  larger  and  mure  opaque,  and 
present  a  tegular  oval  form.  They  then  protrude  from  the 
gelatinous  lining  of  tho  canals,  into  their  cavity  ;  and  it  is  seen 
that  tho  protruding  portion  is  covered  with  cilia,  which  are  in 
active  operation.  After  a  further  period,  they  become  altogether 
detached  from  the  parent  stmcture,  and  swim  forth,  by  means 
of  tho  cilia,  through  the  large  orifices  in  which  the  canals  termi- 
nate. In  this  condition  they  appoor  as  egg-shaped  particles  of 
gelatinous  matter,  tho  greater  port  of  whose  surface  la  covered 
with  cilia ;  but  the  smaller  end,  by  which  they  were  provioualy 
attached,  is  left  bare.  By  tho  vibration  of  those  cilia  they  swim 
about  for  some  time,  very  much  in  the  manner  of  Animalcules. 
Their  motions  are  equal,  smooth,  and  gliding ;  and  they  appear 
to  be  influenced  by  each  others'  proximity.  Wlien  they 
approach  near  to  each  other,  as  ia  sometimes  observed,  they  often 
arrest  their  course,  and  swim  for  a  short  time  round  each  other. 
They  appear  by  these  movements  to  seek  a  place  adapted  to 
their  development ;  and  to  this  they  seera  partly  guided  by  the 
influence  of  light,  which  they  seek  to  avoid.  Thu  nature  of  the 
site  chosen  varies  with  the  species,  6ome  incnist  tlio  surfaces 
of  loose  stones  or  shells ;  others  stand  erect  npon  a  solid  base ; 
and  others  hang  from  the  under  surfaces  of  projecting  rocks. 
Sometimes  earthy  epicula  may  bo  obaprvod  in  the  gemmulea, 
before  they  have  attached  themselves ;  and  in  those  species  wliich 
possess  them  in  the  perfect  form,  they  always  appear  within  a 
short  lime  after  they  arc  fixed.    Nn  trace  of  internal  canals,  how- 
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ffT«r,  eu  be  dueoTsed  at  tliig  penod ;  ud  Om  lomiatioB  of 
thcM  doM  not  be^  aatil  after  the  gemmnle  bM  completdf 
ilwijiii!  JN  unaifirinn 

1145.     When  U  sUukes  ilMtf  to  aaj  mubee,  the  gcfmnab 
lilliim  hy  iu  Hnall  cxtKaii^,  and  the  cilia  rattaoe  their  aetitm 
tar  WOM  iiul«  time  afterwd*,  aa  if  to  clew  a  proper  site  for  the 
KXtumoa  mYoA  ia  inmedtatfly  to  take  place.     Tbe  gemantla 
tbea  ^iRada  ilaelf  out  iato  »  flat  tiuuipanat  film ;   and  tbo 
c«rtliy  or  horn^  fibrea  aoon  begin  to  appear  ia  tbem.     TIkj 
Uwn  exhibit  misate  depfcaiottaoa  tbeir  toiCue,  which  gradnaDf 
beeoDe  di-eper,  so  a«  to  form  eanab  pairtiatiitg  into  it ;    then 
tUHle  with  each  other,  aad  acnd  out  ramificationa  tfanragfa  tbe 
whole  atmctara  aa  it  exteoda ;  and  thus  tbe  apoBgjr  iiw«  jg  at 
Utt  fully  (bnned.     Tfac  apicnia  and  fibres,  which  at  fiivt  ap- 
peared to  be  confnaedly  deTcloped  ia  the  gelatinous  growing 
meicbraiu,  then  maajfeat  gT«at  symiDBtry  and  method  in  tbojr 
dt«tnbutioD,  witli  relation  to  the  pores,  canals,  and  vents.     Tbo 
exictence  of  this  locomotive  power  in  tbo  genunoles  of  Spoagct, 
camtot  of  itaelf  be  regarded  as  aa  aneqnivocal  proof  of  their 
Animal  natore;  noce,  aa  it  has  ebewher^  been  shown  (Vaon. 
PavHioi-  {  424;,  tbe  spomlea  or  reprodactive  granules  of  the 
AhOM  are  cqaally  active  before  fixing  tbemaclTes.     But  ia  their 
[inwiwiiiii  of  alia,  which  are  not  known  to  exist  in  tbe  Vegetable 
kingdom,  and    in    the    parallelism   between   their  eubsc^ueat 
development  and  that  of  the  geramules  of  the  Polypifera,  there 
eziat  reasons  in  support  of  their  Animal  character,  thongfa  thia 
ia  very  feebly  manifested. 


1 146.  The  Geographical  distribntion  of  tbe  Porifera  is 
very  extensive ;  indeed  it  may  Ik:  said  to  he  almost  onivcrsal. 
Every  coast,  from  the  Efjnator  to  the  highest  Polar  regions, 
furnisbea  aome  kinds  of  Siionge  ;  but  they  exist  in  much  greater 
abundance  in  warm  latitudes  than  in  cold,  and  they  attain  ako  a 
much  greater  inze.  They  arc  all,  of  conrae,  inhabitants  of  tlie 
water  only,  aad  if  long  removed  from  it  they  lose  their  vitality  : 
but  there  are  many  speciea,  which  eecra  able  to  bear  exposnre  to  the 
nir  between  the  intervals  of  trie  tide,  appEuuing  to  flourish  ccjiially 
well  in  deep  water,  or  at  a  level  which  is  occasionally  left  dry. 
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1147.  There  is  Bome  ditficiihy  and  uncL-rtainty  in  regard  to 
the  Fusfiil  rcmaiDB  of  Spongca ;  but  it  ts  probable  tbat  these  hnve 
come  down  to  ns  from  n  very  remote  period  of  tlio  enrth'a 
history,  and  it  may  be  reasonably  supposed  that  .Sponges  were 
among  the  earhcst  inhabitants  of  the  ocean.  These  remains  are 
found  in  two  states.  SometiiiKia  the  whole  tissue  has  been  per- 
meated by  siliceous  or  calcarcoUB  matter ;  so  that,  oq  the  mass 
being  broken,  its  internal  structure  is  very  evident.  In  otluT 
instances  we  have  only  the  catti,  which  have  been  formed  by  the 
subsequent  fitling-up,  with  stony  matter,  of  the  cavities  left  by 
their  decay.  There  is  reason  to  believe  that,  in  the  Sponges  of 
ancient  date,  the  siliceous  spicnia  must  have  predominated  ;  for 
we  find  their  fossil  remains  almost  always  silicified,  evt'n  in 
calcareous  rocks.  Thus,  in  tlie  Choik  (in  which  they  greatly 
abound)  all  the  remains  of  Sponges  present  the  character  (AjUntt. 
8omD  of  these  flints,  when  broken,  exhibit  very  beautifully  the 
structure  of  the  Sponge  ;  and  others  possess  only  its  external 
form.  Now,  many  of  the  Chalk  fossils  are  infiltrated  with  car- 
bonate of  lime,  and  not  with  flint ;  and  this  even  when  associated 
with  Sponges.  In  the  same  flint-nodules  which  envelope 
Sponges,  the  shells  of  the  Echinus  (§  1002)  are  found  converted 
into  crystallized  carbonate  of  lime,  and  dense  shells  of  Mollusca 
are  scarcely  at  all  changed.  It  is  evident,  then,  that  soma 
peculiar  attraction  for  siliceous  matter  exists  iu  the  Sponges ; 
and  this  is  readily  explained  upon  well-known  chemical  prin- 
ciples. If  in  a  saturated  solution  of  two  bqUb,  a  crystal  of  *no 
of  those  salts  be  placed,  it  will  be  increased  by  a  crysLtlline 
deposit  of  its  own  composition  ;  whilst  the  other  salt  will  not 
form  any  deposit  around  it.  If  two  organic  stmctnres,  there- 
fore,— one  containing  siliceous  spicula,  and  the  other  calcareous 
crystals,  be  exposed  to  a  fluid  holding  both  tliese  substances  in 
solution,  they  will  attract  from  it  their  own  ingredient. 


u 


"  O   LORD,  HOW   HAMIPOLD   ARE   THY   WORKS ;    IN    WISDOH 
TBOD   HADE  THEU    ALL." 


APPENDIX. 


ON  THE  INSTINCTS  OF  SOCIAL  INSECTS. 

A  aBNBRAi.  account  has  beeii  elsewliere  given  (Anim.  PnrsioL., 
Chap.  XIV.)  of  the  habits  and  instincts  of  the  Hive  Boe;  and  a 
similar  aketoh  will  bo  hero  given  of  the  Iliatnry  of  the  Trrmilet 
or  White  Ants,  and  of  that  of  the  Common  Anli. 

The  TertniCm,  or  White  Ants,  belong  to  the  Order  Netiroptera 
(§  675) ;  and  arc  tlie  only  true  social  insects  contained  in  that 
group.  Next  to  the  Locusts,  they  may  be  reckoned  the  moat 
destructive  Insects  known  to  Man  :  aint.'e  not  only  articles  of 
food,  but  clothing,  fences,  trees,  and  even  houses,  fall  before  thcur 
devouring  jawa.  As  they  are  confined,  with  scarcely  any 
ciception,  to  tropical  climates,  we  are  only  acquainted  with 
their  rnvagea  by  the  reports  of  travellers  who  have  visited  those 
regions  ;  but  tliese  reports  are  such,  as  we  may  fully  trust  to. — 
The  Termites  live  in  immense  communities,  consisting  of  kings 
and  queens,  soldiers  and  bbourors.  The  kings  and  queens  are 
perfect  insects,  male  and  female ;  and  their  office  is  solely  to 
increase  their  kind.  The  soldiers  appear  to  be  the  pupte,  stopped 
ill  their  development,  bo  as  never  to  possesa  wings  or  to  acquire 
the  reprodnctive  organs ;  it  is  their  office  to  attack  every  object 
or  living  tiling,  that  in  any  way  injures  or  endangers  the  safety  of 
the  nest ;  and  this  duty  they  perform  with  the  most  reckless 
bravery,  the  labourers  retiring  within  the  nest  during  the  time  of 
danger.  The  labourers  are  probably  to  be  regarded  as  the  larva; 
alike  checked  in  their  development ;  their  ofhces  are  manifold, — 
their  duty  being  to  take  the  eggs  from  tlie  queen  as  fast  as  she 
lays  them,  to  convey  thom  to  the  nnrseries  and  to  tend  them 
until  hatched,  and  to  feed  the  young,  store  provisions,  build  the 
nest,  repair  damages,  and  perform  every  kind  of  labour  requisite 
for  the  good  of  the  community. 

The  nests  of  the  Termites  are  so  numerous  all  over  the  island  of 
ftananas  and  the  adjacent  Continent  ef  Africa,  that  it  is  scarcely 
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posMble  to  atand  D]K)n  uiy  open  plaaa,  etuh  u  n  rioe-pUautiop 
(W  other  cleai  spot,  where  oni:  or  man:  of  tbeK  boildings  ia  DOf  Id 
be  aeen  within  &hy  paces.  In  some  parts  ncir  .St-ne^tl,  as  me 
tioaed  by  AdansoD.  their  Dumber,  magnitude^  luiil  doaeneaa  of 
eitiution,  malce  them  appear  likt  the  villAgea  of  the 
Theae  baildings  are  usuollj'  tmned  "  hills"  from  their  out* 
appearance,  which  ia  that  of  little  hilla,  piinerally  pretty  mucli 
in  the  form  of  Bugar-loavcs,  and  about  Ufa  ur  iwelre  feet  in  beiglit. 
Tliesc  hilU  continae  quita  bare  oolil  thej*  arc  six  or  eight  feat 
high ;  but  iu  time  become,  tike  the  Te»t  of  the  earth,  lUmaat 
ooTercd  with  gra^u  and  other  plants  ;  and  in  the  dry  ansoQ,  what 
the  herbage  is  burnt  up  by  the  rays  of  the  ^nin,  th«y  BOmrwhot 
ri^emble  very  large  hay-cocks.  The  exterior  of  the  Itutlding 
conHists  of  one  largo  shell  gr  domed  wall ;  which  u  large  an 


Kaam  or  TnurTi^  Th*  lufi  nsita.  ii(  *h<c^  ':nr  !•  ml  upon  nnksUj  (o  tbon  Hit 
InUTlxr.  uo  LhoH  ol  ihe  Trrwia  btltiiom.  IHe  suU  Deal  (-il  In  tlw  Irae.  h  thai 
of  the  Tfrmri  itrboruM  ;  and  »l  A  b  aMi  tlK  mnshtfO  ffaUar^.  bj  which  IT  mmmmilralM 
with  thv  ground. 

strong  enoi^  to  shelter  the  iaterior  Irom  the  weather,  and  tu 
protect  tiie  inhabitants  from  tin-  attacks  of  most  of  their  CBeiuia. 
it  also  Starves  to  collect  and  preserve  a  re^lar  di-gree  of  genial 
warmth  and  moisture ;  which  SLims  very  iieces^aiy  for  hatching 
the  ejgB  aTid  chiTisliing  the  youuB  ones.  The  interior  is  divided, 
with  great  rc^iiLirity  and  contrJTance,  into  A  great  number  of 
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npartniL'ntsi  some  of  whk-li  are  intendi'il  for  the  rMldence  of  the 
kin^s  Qud  ijuctns,  ami  for  the  rearing  of  their  Diimerous  progeny  ; 
whiiat  others  serve  as  mBgnzinPS,  an  J  are  always  found  well  filled 
with  stores  and  provisions. 

These  hills  m;iko  their  first  appearance  above  ground,  by  a  little 
turret  or  two,  in  the  shape  of  sugar-loaves ;  which  only  rise  to  the 
height  of  a  foot,  or  a  little  more.  Soon  afterwards,  at  some  little 
distance,  while  the  former  are  increasing  in  height  and  size,  the 
Termites  raise  otheni ;  and  so  go  on  increasing  the  Dumber,  and 
widening  them  at  tbe  base,  till  tloir  works  btlow  are  covered  with 
these  turri'ts,  which  they  olwiiys  raise  the  highest  and  largest  in 
the  middle ;  they  then,  by  filling-up  the  intervals  between  each 
turret,  collect  them,  ns  it  wc-re,  into  one  dome.  They  are  not 
very  curious  or  cxaet  about  these  turrets,  esecpt  in  making  tlicm 
very  solid  and  strong  ;  and  when,  by  the  junction  of  them,  the 
dome  is  completed  (for  which  purpose  the  turrets  answer  as 
scaffolds),  they  take  away  the  middle  ones  entirely,  except  the 
tops,  wliich,  joined  together,  form  the  crowo  of  the  cupola ;  and 
tiiey  apply  the  clay  to  the  building  of  the  works  within,  or  to 
the  erection  of  fresh  turrets  for  the  purpose  of  raising  the  hillock 
still  higher. 

The  royal  chamher,  so  called  on  anoount  of  its  being  adapted 
for,  and  occupied  by,  tlie  king  and  queen,  is  situated  near  the 
centre  of  the  hillock.  It  rescinhlcs  the  shape  of  an  egg  cut  in 
half  lengtliways,  and  is  at  first  not  ahuvo  an  inch  in  length  ;  it 
is  afterwards  increased,  however,  to  six  or  eight  inches,  or  even 
more,  In  proportion  to  the  size  of  the  queen  fj  675).  The  floor 
and  roof  of  this  chamber  are  very  solid,  and  ore  composed  of 
hardened  clay.  Its  walls  are  pierced  by  several  entrances,  which 
will  admit  the  soldiers  and  labourers,  hut  which  are  not  largo 
enough  to  allow  the  ktng  and  i|iieea  (who  is,  at  full  size,  a 
thousand  times  the  weight  of  a  king)  to  pass  out.  It  is  sur- 
rounded on  all  sides  by  a  series  of  chambers,  which  may  be  called 
the  royal  apartments,  and  which  are  occupied  by  the  soldiers  and 
labourers  that  guard  the  pair,  on  whoso  safety  depends  the  hap- 
piness, and  probably  even  theeiistence,  of  the  whole  community. 
These  apartments,  being  connected  together  by  openings  and 
passages,  form  an  intricate  labyrinth,  which  extends  a  foot  or 
more  in  diameter  from  the  royal  chamber  on  every  side ;  and 
they  are  surrounded  by  the  magazines  and  nurseries.  The  former 
are  chambers  of  clay ;  and  are  always  well  filled  with  a  kind  of 
provisions,  which  appear  to  consist  of  the  gimis  or  other  thick 
juices  of  plants.    The  nurseries,  which  are  so  called  because  they 
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always  an  funnd  to  n>nUiii 


an  etttu 


come 


tg»  and  yoann  r. 

.  aeemingly  joine 
gains.  These  aie  pluced  as  near  as  possiblt'  to  the  royal  ajiArt- 
mente.  When  the  nest  ia  in  thu  infsnt  state,  tbey  arc  cloec  to 
iha  royal  cliarobBr ;  but  as,  in  process  of  time,  tlie  •]itcen  enlargna, 
it  becomes  necessuy  to  (nlargc  this  chambf^  fnr  her  accommo- 
dation ;  and  as  slie  tbni  lays  a  ^atcT  number  uf  ^fgs,  aad 
rrqulres  a  greater  number  of  attendaot;,  9o  is  it  n«.-e8Bary  ta 
enlarge  and  increase  the  number  of  the  adjacent  apartments  ;  fur 
which  purpose-,  the  gmoU  nunieties  that  nere  at  &nl  bnilt  an 
taken  to  pieces,  and  ore  rvbiutt  a  little  farther  off.  The  nuiseria 
are  inclosed  in  chamben  of  cbiy,  like  those  which  contain  tbe 
prnvisioRS,  but  Diiieh  liirper.  In  tlie  earlystate  of  the  neet  tfacy 
are  not  lar^  th.in  a  bawl-nut :  but  in  old  hills,  tbey  are  often 
OS  Ielt;^  as  the  head  of  a  child  a  year  old.  Under  the  dome  ia  a 
large  open  space,  which  is  Barroundeii  by  thnre  or  fuur  Iwf^^H 
arches  of  a  Eomcwhat  gotiiic  furm  ;  this  space  may  p<>rhaps^^H 
intended  to  equalise  the  ttuiperature  of  the  chambers  below,  \>J 
preventing  dthet  thL-  sua  ur  tlie  cold  air  from  at  once  oSecting 
the  lattiT. 

Iti'Death  thebnest  apartments  are  found  a  set  of  1ar|!e  pnnnigM 
which  cdniniTinicate  with  all  the  chambers  of  the  interior,  and 
also  with  the  gailcrira  that  diverge  from  the  nest  in  various 
directions.  These  passages,  wliich  are  thickly  lined  with  the 
sumo  kind  of  clay  as  that  of  which  the  hill  is  composed,  ascend 
the  inside  of  the  shell  iu  a  spiral  manner ;  winding  round  the 
whole  building  up  to  the  top,  and  intersecting  each  other  at 
different  heights,  and  commimicating  with  the  various  chambers 
by  galleries  branching  out  fiTim  tiiem.  From  the  bottom  of 
these  are  several  large  galleriep,  wliich  lead  downwards  into  the 
ground  below,  sometimes  to  tlie  dqith  of  three  or  four  feet ;  these 
are  mines  or  quarries,  whence  the  Termites  obtuin  the  fine  gravel 
and  clay,  which  they  work  np  in  their  mouths  to  the  consistence 
of  mortar ;  and  then  upe  in  the  construction  of  tlicir  buildtugs. 
Other  galleries  extend  horiwintnlly  beneath  the  ground,  at  a 
small  depth  below  its  surface,  to  a  great  disUnee.  Sometimes 
these  passages  cannot  be  coattnucd  under  ground  in  the  requiivd 
direetioQ ;  and  the  Termites  then  make  pipes  or  covered-waya 
along  its  surface,  composed  of  the  same  materials  vritli  the  oeata. 
These  they  continue,  with  many  windings  and  ranuficatioos,  for 
great  lengths  ;  and  they  construct,  where  it  is  possible,  subter- 
ranean pipes  running  parallel  with  them,  into  which  they  may 
aink  and  save  themselves,  if  their  galleries  above  ground  are 
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dpstroyed  by  Tioleiiee,  or  the  troail  uf  men  oraiiimaU  nlirni  tlicm. 
When  El  person  accidentally  enUTs  any  solitary  grove,  wliurc  the 
ground  JB  pretty  well  covltl-iI  witli  itieir  arched  galleries,  they 
give  the  nlaroi  by  loud  hiseings,  ivliich  may  be  distinctly  heard 
at  erery  step  ;  soon  after  this,  their  galleriea  may  be  ecarched 
in  vain  for  the  insects  ;  bnt  little  holes  are  found,  JHst  large 
enough  to  admit  of  their  escape  into  the  siihti'rranROiis  ronds. 
Tliese  galleries  are  of  snffieient  size  to  allow  the  Termites  to  paas 
ond  repass  without  stopping  each  other  (though  there  are  always 
nuinerom  passengers),  and  to  shelter  tliem  equally  from  light 
and  air,  as  well  as  from  their  enemits, — of  which  the  Ants,  being 
the  most  numerous,  are  thit  most  formidable.  If  the  Termites 
ore  dislodged  from  their  covered  ways,  the  various  speties  of 
Ants  (which  are  probably  aa  numerous  above  ground  as  tho 
Termites  are  in  their  subterranean  paaHigea)  instantly  seize  and 
drag  them  away  to  their  nests,  to  feed  their  young  brood.  The 
Tennitea  are,  therefore,  exceedingly  solicitous  about  preserving 
their  covered  ways  in  good  rt'pair  ;  and  if  one  of  these  bo  de- 
molished for  a  few  inches  in  length,  it  ia  wonderful  how  soon 
they  will  rebnild  it.  At  first,  in  tlitir  hurry,  they  run  into  the 
open  part  an  inch  or  two,  but  atop  so  suddenly  that  it  is  evident 
they  arc  aurprised  ;  for  though  aome  will  run  straight  on,  and 
get  under  the  further  part  of  the  arch  as  epeeilily  as  possible, 
tnoat  of  thcui  tun  hack  as  fast,  and  very  few  will  venture  through 
that  part  of  the  gallery  which  is  left  uncovered.  In  a  few 
minutes  they  may  be  Been  engaged  in  rebuilding  the  arch  ;  and 
even  if  three  or  four  }Tird8  of  their  gallery  have  been  destroyed, 
it  will  be  restored  by  the  next  morning,  and  will  bo  found  to 
contain  nuincroua  Termites  passing  along  in  both  directions.  If 
tho  gallery  be  aevera]  times  destroyed,  they  will  at  length  seem 
to  give  up  the  point,  and  build  another  in  a  different  direction  ; 
but  if  tho  old  one  led  to  some  favourite  plunder,  they  will 
rebuild  it  again  in  n  few  days;  anil  unless  the  nest  be  destroyed, 
they  will  never  totally  abandon  their  gallery. 

The  galleries  of  the  Tormitos  are  often  carried  beneath  the 
foundations  of  houses  and  store- houses,  at  several  feet  below  the 
Burfnee  ;  sometimes  they  rise  through  the  floors  ;  but  they  are 
fri''|uently  continued  in  the  interior  of  the  posts  of  which  the 
sides  of  the  buildings  are  composed,  following  the  course  of 
the  fibres  to  tho  top,  and  having  lateral  perforations  or  cavities 
here  and  there.  Wiiilo  some  of  the  Termites  are  employed  in 
gutting  the  poeta,  others  aacend  from  thrm,  entering  a  rafter  or 
some  other  part  of  tho  roof,  in  search  (asitwould  seem)  of  thatch. 
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and  from  its  Bumniit  a  numlwr  of  avenues,  carefully  ejcavntud 
like  tunnels,  leail  downwards  into  the  interior, — the  numhtT  of 
tliom  depending  un  tlic  popiihtion  and  extent  of  the  neat.  Thuir 
external  apertures  arc  of  varied  size;  there  le  sometimes  a  prin- 
cipal one  at  the  top ;  but  there  are  usually  several,  of  unequal 
sixe,  which  are  surrounded  by  passages  arranged  with  great 
rogiilarity.  In  the  habitations  of  many  species  of  Ants,  we  never 
6nd  an  aperture  of  eufhcient  size  tu  allow  the  entrance  of  enomiefl 
or  the  passage  of  rain-water;  the  dome  being  closed  on  every 
side,  and  having  only  one  aperture  near  the  base,  which  is  not 
unfrequcntly  continued  into  a  serpentine  gallery  many  feet  in 
extent.  With  the  Yellow  Ants,  however,  it  is  quite  different. 
They  stand  in  crowds  on  their  nests  during  the  day,  and  seem 
quit£  fearlew  of  any  disturbance  to  the  interior;  and  nt  night, 
before  retiring  to  the  bottom  of  theii-  lialiitntion,  they  close  all 
the  apertures  with  the  greatest  care.  This  curious  fact  was  first 
discovered  by  Buhcr,  to  whom  wo  owe  so  much  of  our  knowledge 
of  the  economy  of  Decs  and  Ants.  On  closely  watching  the 
Bjipcaranco  of  one  of  these  nests,  he  found  it  undergoing  an  hourly 
change ;  so  tlint  the  apertures,  so  spacious  in  the  middle  of  the 
day.  gradually  diminished  in  size  towards  the  evening,  ond  at 
night  entirely  disappeared  ;  the  dome  being  tlien  closed  in  every 
port,  ami  all  the  Ants  being  concealed  within.  In  order  to 
accomplish  tliis,  the  Ants  draw  little  bits  of  wood  into  tha 
openings,  placing  them  across  the  entrance,  and  sinking  the  ends 
in  the  covering  of  tlio  hill  ;  they  then  fetch  others,  laying  them 
across  the  first,  and  so  continue  selecting  other  pieces,  smaller 
and  smaller  as  the  work  ndv.inees  towards  its  accomplishment; 
and  finally  close  the  opening  with  bits  of  dried  leaves,  and  similar 
materials. — In  the  morning,  a  few  Ants  ma}'  be  seen  wandering 
about  the  exterior  of  the  nest, — the  numbers  gradually  increasing, 
as  others  emerge  from  the  interior  under  the  little  roofe  fnnued 
at  the  entrance  of  each  avenue  ;  and  these  soon  set  to  work,  and 
l>egin  to  clear  away  the  barricades.  This  employment  continues 
for  hours,  nntil  at  length  the  apertures  are  sufficiently  extended ; 
and  the  materials  used  in  closing  them  are  distributed  over  the 
exterior  of  the  noet.  This  is  a  daily  labour,  nnlcss  it  rains,  or 
the  morning  threatens  rain  ;  and  if  rain  come  on  after  it  has  been 
performed,  they  hasten  to  close  tho  apertures  as  at  night. 

The  dome  contains  a  number  of  spacious  chambers,  commnni- 
eating  with  each  other  by  galleries ;  these  chambers,  however, 
arc  low,  irregular  in  figure,  and  carelessly  constructeil ;  but  they 
are  convenient,  nevertholees,  for  the  purpose  for  which  they  are 
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yiin  tnwarfU  the  tiirbco  of  the  nest. — avitee  tixere  ia  a  proapect 
lyjM  «t  wpt  wfluthT,  iu  which  case  they  du  nut  renioTe  Una. 
Whin  tbo  raj'a  nt  tli«  mm  firvt  striki!  apon  the  iKst,  a  moet  aid- 
ti»to<l  lenu  Ukoa  jilocc.  Tlir  Ante  on  the  extcnor  are  tbe  fiat 
Ui  f(«l  tbo  iaflnaiioe  of  tlte  wannth ;  they  cater  the  nest,  mn 
nlang  the  avMKua  and  gallariea  to  the  Tarimu  ehambo^  and 
i,'ot»inunicnt«  the  intclli^'nce  to  every  ant  they  meet, — tapping 
their  fellow*  ffmtiy  with  tlieir  aatcnnit,  or,  if  this  he  not  attended 
(",  biting  thein  MTiToly  with  tlieir  luandibli^s.  At  last  the  whole 
colony  H«nu  to  purttiku  of  the  (.-xcitement,  acd  focb  labourer 
thi'ii  i-nrrifully  tnkrit  a  larva  or  a  pupa  in  bis  mouth,  conTe3rB  it 
through  III!  llm  winding  passages  to  the  outside,  nod  places  it  in 
■Ticli  a  piiaitinti  a«  to  rmoivo  the  rays  of  the  aaii.  Tlie  binic  and 
pnpn'  aru  iwlddni  exposed  to  tho  full  rays  of  the  aau  for  a  longor 
ueriii'l  than  finurn  or  twenty  minutes ;  they  arc  tbc-n  conveyed 
Ititti  little  ei'llicoDBtructod  on  tho  extmorof  the  nest  purpoaely  to 
ruuuivv  thorn,  and  are  protootvd  from  the  too  gTi.>iit  bent  of  thi^ 
auii'ii  rtiyi,  hy  a  slight  ootoring  of  chaff,  atuhbic,  or  other  light 
inattttr.  As  tho  beat  of  tbo  aun  detreascs  in  tbo  afternoon,  tho 
larvni  nud  pupw  aro  agnin  fully  tspused  to  it  for  a  'bort  season 
at  huf'ite,  and  aro  then  can^fully  returned  one  by  one,  Ibrough  (he 
alrnoat  iutdniiinahio  pasaagi-s,  each  into  the  identical  chamlfcr 
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from  wliich  it  wtw  brought  in  the  niuraing;  and  alW  thisthe^  are 
carofally  fed  by  tlie  workers,  who  nonrish  tlicm  with  the  food 
they  hnvo  collected  during  the  d&y. 

When  the  lorvtc  have  CLttaincd  their  full  gron'th,  they  spin  a 
cocooD,  in  which  they  remain  as  pups  until  the  time  of  lUeir 
final  ohange.  In  this  Btate  they  are  commonly,  bat  crroneoiialy, 
known  under  the  name  of  "  egga  ;"  and  being  a  favourite  artiolo 
of  food  with  pheasants  and  partridgi's,  they  arc  eagerly  sought 
aftcT  by  persona  who  rear  these  birds  from  the  egg.  The  cocoons 
containing  tbo  pupie  are  of  a  long  cylindrical  form,  and  of  a  dirty 
white  colour  ;  and  the  contained  animals  axe  [lerfectly  motionleaa. 
When  ready  to  come  forth  as  perfect  Anta,  they  cannot,  like  moet 
other  Insects,  set  themselves  free  from  their  envelope ;  but  they 
are  dependent  upon  the  assistance  of  the  workers,  who  moisten  it 
and  cut  it  with  their  mandibles,  and  then  gently  draw  forth  the 
contained  body.  The  greatest  care  is  bestowed  upon  the  winged 
Ants, — tha  perfect  males  and  females,^n  which  the  continuance 
of  the  race  depends ;  these  arc  most  .issiduously  tended  by  the 
workers,  who  cleanse  their  bodies,  extend  their  wings,  supply 
them  with  food,  and  accompany  them  in  their  wanderings 
through  the  hive.  A  large  number  of  the  winged  Ants  are 
produced  every  season  in  each  commnnity  ;  and  tlit-y  may  be 
frequently  seen  in  the  autumn,  covering  almost  the  whole  surface 
of  the  hillock.  The  greater  number  of  theac,  however,  perish  in 
vartDUB  ways  ;  and  only  a  small  number  remain,  either  to  found 
new  colonies,  or  to  keep  up  the  population  of  the  parental  resi- 
deoce.  Sometimes  the  new  colony  is  commenced  by  the  queen 
alone:  who  excavates  her  future  dwelling-place,  and  lays  the 
eggs,  feeds  the  lorvic,  and  tends  the  pupie,  without  .iny  assist- 
ance ;  but  the  workers  that  arc  first  produced,  then  aid  her  in 
the  requisite  attentions  to  the  eubsequeut  progeny.  In  other 
instances,  the  queen  falls  in  with  a  few  workers,  that  have  wan- 
dered, at  this  period  of  excitement,  to  an  unusual  distance  from 
the  nest ;  and  if  so,  they  unite  their  laljours  with  hers. 

The  most  remarkable  fact  connected  with  the  history  of  Ants, 
is  the  propensity  possessed  by  certain  species  to  kidnap  tbo 
workers  of  other  species,  and  to  compel  them  to  labour  for  the 
benefit  of  the  commnnity,  thus  using  them  completely  ae  slaves ; 
and,  OS  for  as  we  yet  know,  the  kidnappers  ore  red  or  pale- 
coloured  Ants,  whilst  the  staves  arc  of  a  jet  black.  The  time  for 
capturing  slaves  extends  over  n  period  of  nlwut  ten  weeks,  and 
never  commences  until  the  male  and  female  Ants  are  about 
coming  forth  from  the  pupa  state ;  and  thus  the  marauders  never 
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interf«Te  w!th  the  continuntion  of  tijc  fpci^iee.  Tliia  appf^arg  to 
be  a  special  ailaptution  of  their  pecniiar  instinct  i  for  if  tlie  attacka 
ware  made  on  the  nesta  of  the  Negro  Anla,  before  those  by  whom 
the  race  is  propagated  are  ready  to  issue  forth,  it  mnat  speedily 
become  extinct, — When  the  Red  Ants  are  about,  to  sally  forth  on 
a  marauding  expedition,  they  acnd  scouts  to  ascertain  the  exact 
position  in  which  a  colony  of  Negro  Ants  may  be  found  ;  these 
scouta,  having  discovered  the  object  of  their  search,  return  to 
their  neat  and  report  their  success.  Shortly  afterwards,  the 
army  of  Red  Anta  marches  forth,  headed  by  a  vanguard,  con- 
sisting of  eight  or  ten  Ants  only,  which  is  perpetually  being 
changed, — the  individuala  which  constitute  it,  halting,  when  they 
have  advanced  a  little  before  the  niain  body,  falling  to  the  rear, 
and  being  replaced  by  others.  When  they  have  arrived  near  the 
Nogro  colony,  they  dis)icrsu,  wandcrinc  through  the  herbage,  and 
hnnting  about,  as  if  aware  of  the  neighbourhood  of  the  object  of 
their  search,  yet  ignorant  of  its  exact  position.  At  last  they 
discover  the  settletnent ;  and  the  foremost  of  the  invaders  rush- 
ing impetuously  to  the  attack,  are  met,  grappled  with,  and 
frequently  killed  by  the  Negroes  on  guard.  The  alarm  is 
quickly  communicated  to  the  interior  of  the  ne«t;  the  Negroi* 
Bally  forth  by  thousttuda;  and  the  Iteil  Ants  rushing  to  the 
rescue,  a  desperate  conflict  cneuea,  which,  however,  always 
terminates  in  the  defeat  of  the  Negroes,  who  retire  to  the 
innermost  recesaes  of  their  habitation.  Now  follows  the  scene  of 
pillage.  The  Red  Anta,  with  their  powerful  mandiblea.  tear 
open  the  aides  of  the  Negro  Ant-hill,  and  rush  into  the  heart  of 
the  citadel.  In  a  few  minutes  each  of  the  invaders  emergeji, 
carrying  tn  its  month  the  pupa  of  a  worker  Negro ;  which  it  haa 
oht.-»inea  in  spite  of  the  vigilance  and  valour  of  its  natural 
guardians.  The  Red  Ants  return  in  perfect  order  to  their  nest, 
bearing  with  them  their  living  burthens.  On  reaching  the  nest, 
the  pupn?  appear  to  be  treat<?d  precisely  as  their  own ;  and  the 
workers,  when  they  emerge,  perform  the  various  duties  of  the 
community  with  the  greatest  energy  and  apparent  good-will ; 
they  repair  the  nest,  excavate  passages,  collect  food,  feed  the 
larvie,  take  the  pupie  into  the  Bunahine,  and  perform  every  office 
which  the  welfare  of  the  colony  seeme  to  require ;  in  factj  they 
conduct  IhemBelvee  entirely  as  if  fulfilling  their  original  des- 
tination.* 

*  The  delicti  of  ihii  Appradii  kivi  bocn  cliitflj  lakpn  from  Mf.  Newman'* 
V0T7  nnolleal  "  Puniliir  InlnxJucUiin  (0  ibc  Biitorj'  of  InKCtt." 
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fimi-Fnn,  Tiifll 

B-iiiuu-)  BcE,  a>; 

Sun-Fish,  OT                                  V 

SU'  Mnntli.  731 

Bi.lllory  Snlpo.tSO 

Bmlliiw-Ullal  Motb.  711                  1 

BDi-tcn,  lunv 

Salltary  Wasp,  SUB 

Swill.  407                           ^^B 

Gn-BlBg.  DI.I 

Barlcldir.  177 

Bmird-Flmh.  iS»  •                   ^^H 

BcsJ^imlloir.  480 

Spalii.li: 

Sr'r'1''a-.  WH                              ^^H 

ScB'UiiJinnl,  3lf 

fypi>ri,tfr^  177 

^duclyll,                                   ^^^1 

ttcB  Urrhin,  luuo 

tipjirrnw,  ,187 

Byii|;iuithua,  578                          ^^^^| 

Bm-Woh,  ski 

Spam>n-.II]iwk,  379 

BjtUii  Gut  n<                   ^^^1 

Bnl.  mi 

BpiiUngu'.  mil 

fivrpJiid«F.731                          ^^^H 

Bebutn.  «H 

GpecUoltil  ^'lukr,  SIO 

^^1 

HccTpCftry  Fnlftrts,  371* 

Speclm-]  ri  HWtB,  SGB 

Bo<li:nUr)f  Spldun.  758 

Bpcrmonill  Whale,  (13 

Tiil><w(-b<.  7n                         ^^H 

SLTjmnpllhFcufl,  LAt 

Siih/nU^,  eos 

TniK.SM                                ^^H 

Strpmli,  MB 

Sjihliii.  7"7 

TVnl'ld'.  MO                                ^^H 

Bfrrttorrua.  (t47 

Spider,  7S3 

Ttllor-blrdi,  4D«                     ^^H 

SerlKliriiin  pnlfpri,  UIM 

SpWsr-.Monlmy,  lilt 

Till  trill,  7M                           ^^H 

Btfpula,  xai 

Spango,  1137 

TalpUl^,  17A                           ^^1 

SaiUia,  HIS 

Sponnblll.  4U 

T*iu«er.  3A1I                           ^^H 

Bbta.Kl 

Bpml.  17! 

Tariff  riHrw,7U                           ^^^| 

Hbuk,  M3 

SpilDg-biik,  UK 

Tspe-WDim.  HM                       ^^H 

Shnlb.bUli.  U3 

ttpring  Uil.  737 

raplUUt.  7U                           ^^H 

SbcFp.  37i 

Spring  WlldBM,  731 

TiipU.  9!ll                                ^^H 

Sbort-UIIM  PUsld-iDouae. 

Squahd^r,  A8! 

T^irifiV^O^.  >4a                          ^^^1 

«tg 

&iVaniiptnntMt  WJ 

TuoitulB.  7^                         ^^^1 

Bhraw,  177 

B^ullll,  781 

Tuiliu.  163                                  ^^H 

Bbriks,  4ni 

BUE.W8 

T«imj  Vnltore,  37V                ^^^H 

Bhrlmp,  TM 

BMB-Bnille,  BI19 

Taricomu,  AM                       ^^^H 

Slalidir.  STB 

HUph^lJnU],  Ml 

TiirdbraiiiAiBla.  HI?               ^^H 
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TaBtt.x 

T«ttvto.«H 
TBnc.m 

T«lirt]s,ttl 


TindhKI 
Tiai]ta.«;i,.tjV. 

TwtMini  -tlT 
TaBilD.W 

TttncmalDdaB.  M» 

ntlifiimiiLr,  7«n 
TbdpbniK.  ;m 

TiKlil,  ^IS 
T*nili.lii,  Ml 

Tlmlicr.  HI 
Thrufa.  •>« 
Tbjliicisiii.  3]n 

Tick,  ;e> 
ngB-,  IN 

7lBn.<«,  7ii 

TijmlKlr,  7i7 
THmouie.  «ai 
TMd.  sjn 
Toiiitw.  tlO 
TeDhnu.s« 
ToMhlaa  Ant^aler,  tU 
Torpedo,  im 
Tntobe,  4SS 
Tl«ri™(».  ni 
TtMcu.ua 
Taxodaa.  Jra 

TtaiAiBn9,us 
Tncii)iu,  131 

TruB-PtDi,  Sl» 
Tnc-ngnn.  4M 
TnpaEg.  1023 
Trich«m,ara 

TridncDtsw 
Trtgli.  9U 


TrfluU^at 
THa>m.«l.  7W 
TriaAnK* 

Trfiiaik.ni 

!>■■*»>*.,  W* 
'  TWyiifa-.  411 
Tropto-BfrAk.  W 
TrkI.  nn 
Trmt-  thtM-i.  T 
TrnoB.MI 
TWic*!'.  J7>.  w 

TnEui.  Mt 
Taaaj.  S£l 

TBp*a.l79 
TBrto.9I» 
Tarbni.  i;4 

Ttaitj.tat 

TunLfp-FlcK.  Gft* 

Tomlp-FlJ,  «r 

TnmnoDc  448 
I   Tunic  4ie 

Toitk-Don.  4a 

Twfllahl  Lepidofilnv.  Tt* 

Twa-hian|wd  CvncJ,  fTS 
i  Trnnu.'l'a 
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ruB.  Ml 

tTnfk^^Hit],  149 

rpbo[itiRT  bk.  an 
rpvptdr.  4ia 

CrcUa.  in 
f  rtM'.  19» 

Tniiw  Opomo,  311 
rniu.1» 

V. 

TkwiIb,7U 
YampjTt.  170 
Vh)ibk.7<)6 
Faramidit.  US 
Vnanla.  7M 
VcnoimHifl  Gkulu^  309 
Toaitfiin,  RU 

TcnHt<u.aK 
TtnBMm  CUmb^  m 


r.SO 


Tgk.*N 

relm.lUt 

Tgrtietflk,ilU 


,  ir«d<n.S».4U 

I  WKlaa.too 

<  WilktBf-LaA  m; 

;  WHUDfUiek,  «7 

■  Wibvikiat 

WmdcriBc  eiMB^  7K 
'  Wudwoo.  IM 

■  W€r*ltTa.3a»,¥» 
^•'•tpt.  OS 

'   niter. Boatam  TSj 

I  nafr-BntiL  ;n 

W»ttr-Nr«fc  Jl  J 

Wairr-Rai.  m 
.  WaUi.SariiiiB.  m 

Walar-am,  177 

Wala.Sliaka.  MS 
.    WaUT-Sf>idt»,  ;» 

W(HtJ.  ]» 

Wtmr,  lU 

Wwril.  SiJ 
,    WslUf-lIa|^  919 
.    Wliaki.  ill 

Wbalcbona  Whala.  tl4 

niiBUcai.  4UI 

Wliecl-AnliEuilcBla.SK 

Wbalk.  9« 

wumbrel,  4ai> 
Whfp.paM-WiU.  we 
I    Hlill*  Anl,  E7i  i.4}ip. 
White- bklt.  sn 
WUta-belUed  ^wift,  40 
White-boited  Lcmsr.  le 
niuta  beaded  Enw.  Jpn 
WliJle.aiaik,  £83 
WhHe.n'hala,  til 
WhiUng.  574 
WldoT-bird.  ao 

wud  Bbf.  sa 

I  wild  Cat,  I9P 
wildl>i>dt  «» 


niDBX. 
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Wild  Ooof.  4M 

w<i]«4b«u.H» 

Wdt.  105 
Wombat,  IIS 
Wi)Odociok.4W 
Wood.(Btn,8H 

Wuodlomii.TM 
Wood  ij«liar.  «3 
WoiHlplgain.  U9 
Wand- nap.  Bia 
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